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EXECUTIVE SUMMARY

The Wyckoff Eagle Harbor Superfund Site is located on the east side of Bainbridge Island, in
central Puget Sound, Washington. The site includes the former Wyckoff wood-treating facility,
contaminated sediments in adjacent Eagle Harbor, and a former shipyard. The site is divided
into three Operable Units (OUs): West Harbor, East Harbor, and.the Soil and Groundwater of the
former Wyckoft facility.

Remedies for each operable unit include the following:

Soil and Groundwater Operable Unit (originally two separate units; later combined) —

Environmental Protection Agency (EPA) conducted time-critical removal actions in 1992 and
1994 removing creosote and pentachlorophenol (PCP) contaminated sludges and oils, disposing
asbestos, and recycling materials from retorts, tanks, and other on-site steel. An interim Record
of Decision (ROD) was issued in September 1994 for the Groundwater operable unit which
focused on the actions necessary to contain contaminated groundwater at the Wyckoff site:
replace the existing treatment plant, maintain and upgrade the extraction system, install a
physical barrier, and seal on-site drinking water wells that could act as conduits for migration of
contaminants to deeper aquifers.

In February 2000, EPA issued a final ROD for the Soil and Groundwater operable units selecting

thermal remediation (i.e., steam injection) as the cleanup remedy. This remedy included

constructing a sheet-pile wall around the highly contaminated Former Process Area, conducting
a pilot study to test the effectiveness of steam injection, consolidating contaminated soil from
outside to within the Former Process Area, monitoring the lower-aquifer groundwater, and
implementing institutional controls. The ROD stated that if the steam injection pilot study
showed the technology could not meet performance goals, then the contingency remedy, site
containment, would be implemented. The site containment remedy would consist of a surface
soil cap over the Former Process Area, containment of contaminated groundwater and non-
aqueous phase liquid (NAPL) with a sheet-pile wall and groundwater extraction system,
construction of a replacement treatment plant for ongoing treatment of contaminated
groundwater, shoreline protection for the sheet-pile wall, long-term monitoring of hydraulic
containment and contaminant distribution and movement, and institutional controls to prevent
consumption of upper aquifer groundwater. After initial pilot testing of the thermal remediation
remedy showed this technology couldn’t meet the Remedial Action Objectives, EPA began
implementing the contingent containment remedy.

West Harbor Operable Unit — The West Harbor Operable Unit Record of Decision was signed in
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September 1992 and included evaluation and control of upland sources of contamination,
excavation and upland disposal of mercury-contaminated sediments, and placement of a clean
sediment cap over areas of concern. The 1992 ROD was amended in December 1995 to include
construction of a nearshore fill and confined disposal facility in intertidal areas adjacent to the
former shipyard property to hold hotspot sediments, and implementation of contaminant source
control measures at the former shipyard property to prevent soil contaminants from entering
Eagle Harbor through groundwater seeps or surface water runoff.

East Harbor Operable Unit — In 1993 and 1994, EPA placed clean sediments over a 54-acre
hotspot area as part of a non-time-critical removal action. In September 1994 EPA issued a

ROD for this operable unit which called for monitoring and maintaining the existing sediment
cap and capping remaining subtidal areas of concern, monitoring the success of natural recovery
in intertidal areas, enhancing existing institutional controls to reduce public exposure to
contaminated fish and shellfish, long-term monitoring of the sediment cap, and demolishing in-
water structures. A September 2007 Explanation of Significant Differences (ESD) required the
construction of an Exposure Barrier System (EBS) to cap contaminated portions of the West
Beach and subtidal sediments discovered in 2005.

Current performance of the remedy at each Operable Unit is as follows:

Soil and Groundwater Operable Unit. Overall, the containment remedy is currently functioning
as designed. The aging groundwater treatment plant (GWTP) has been replaced. The new plant
was completed in 2009 and went online in April 2010. Monitoring has generally demonstrated

that the groundwater extraction system is providing hydraulic containment; however, there have
been instances during periods of heavy precipitation when containment was not demonstrated.
Recent monitoring, in 2011, indicates that containment is currently being demonstrated. The
sheet-pile wall is showing signs of corrosion in the splash zone. Institutional controls are in
place to prevent the installation of drinking water wells.

West Harbor Operable Unit. The remedy is currently functioning as designed. The asphalt cap,
best management practices (BMPs), confined disposal facility (CDF), and tidal barrier
performance are being monitored. Performance standards are currently being met and are

documented in the quarterly and annual monitoring reports. Institutional controls are in place to
control contact with contaminated soils and consumption of marine organisms in Eagle Harbor.

East Harbor Operable Unit. Overall, the remedy is functioning as designed. The subtidal,
intertidal, and EBS caps are monitored according to the operations, maintenance and monitoring
plan (OMMP) to determine cap stability, effectiveness of contaminant isolation, natural

X1
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recovery, and habitat use. In some isolated areas of the subtidal cap, material thickness is less
than the target remedial goals. These areas include a small area within the ferry navigation lane.
The area of the subtidal cap within grid-cell J-9 also does not meet target thickness goals,
however, surface sediment sample results from this area show no exceedances above cleanup
levels. The Intertidal Cap remains within target thickness, shows effective contaminant isolation
of underlying contaminated sediments and provides habitat for a number of species. The EBS
may not have achieved physical stability particularly in the lower intertidal areas with apparent
losses in the lower intertidal areas and material gains in the upper intertidal zones. Additional
material replacement may be required in the future to maintain physical stability. However, there
are no exceedances above cleanup levels in the cover material thus showing that the EBS is
effectively isolating underlying contaminated sediment. Functional habitat is observed in the

North Shoal and East Beach areas. The North Shoal and East Beach have met the 10 year natural

recovery goals except at two surface stations. Both the North Shoal and East Beach show
continued presence of subsurface hydrocarbons. Institutional controls are in place to control
contact with contaminated sediment and consumption of marine organisms in Eagle Harbor.

Protectiveness of the remedies is as follows:

Soil and Groundwater Operable Unit. The remedy is expected to be protective to human health

and the environment when the soil cap is constructed and appropriate institutional controls are in
place for the anticipated future land use (currently planned to be a park). Exposure pathways
that could result in unacceptable risks are currently being controlled by the fencing, sheet-pile
wall and groundwater treatment system and no one is currently using the groundwater as a
drinking water source.

West Harbor Operable Unit. The remedial actions are protective. Exposure pathways that could

result in unacceptable risks are being controlled by the asphalt cap and intertidal barrier system.

East Harbor Operable Unit. The remedy is currently protective to human health and the

environment. The remedial action is expected to be protective of human health and the
environment in the long term when the subtidal cap within the ferry navigation lane has been
replaced, grid cell J-9 receives capping material, and continued monitoring at East Beach and
North Shoal shows natural recovery goals are being met or additional remedial actions are taken,
as necessary to meet Remedial Action Objectives.

Xii
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Five-Year Review Summary Form

SITE IDENTIFICATION

Site Name: Wyckoff/Eagle Harbor Superfund Site
EPA ID: WAD009248295

Region: 10 State: WA City/County: Bainbridge Island, Kitsap

NPL Status: Final

Multiple OUs? Has the site achieved construction completion?
Yes No

Lead agency: EPA
If “Other Federal Agency” was selected above, enter Agency name:

Author name (Federal or State Project Manager): Howard Orlean, Tom Clayson, Sharon
Gelinas, Deborah Johnston, Marlowe Laubach, Maleena Scarsella

Author affiliation: USEPA and USACE Seattle District
Review period: October 2007 — March 2012

Date of site inspection: 14 February 2012

Type of review: Statutory

Review number: 3

Triggering action date: 26 September 2007

Due date (five years after triggering action date): 26 September 2012
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Five-Year Review Summary Form (continued)

' Issues/Recommendations

OU(s) without Issueisecommendatioﬁs Identified in the Five-Year Review:

West Harbor

Issues and Recommendatigbns Identified in the Five-Year Review:

OU(s): Issue Category: Operations and Maintenance

Soils and . . .

Groundwater Issue: Hydraulic containment may not be demonstrated during the wet
season or periods of heavy precipitation.

Recommendation: Optimize the operation of the extraction system to
ensure hydraulic containment is met during all seasons.

Affect Current Affect Future Implementing Oversight Milestone Date

Protectiveness | Protectiveness | Party Party

No Yes State EPA July 2013

OU(s): Issue Category: Remedy Performance

Soils and

Groundwater Issue: No soil cap has been constructed.

Recommendation: Construct soil cap of impermeable material per the
ROD

Affect Current Affect Future Implementing Oversight Milestone Date

Protectiveness | Protectiveness | Party Party

No Yes EPA EPA Sept 2020

OU(s): Issue Category: Institutional Controls

Soils and I .

Groundwater Issue: Institutional controls have not been established to prevent
exposure to contaminated soils in the Former Process Area.
Recommendation: Establish institutional controls after the construction
of the soil cap to allow for maximum use.

Affect Current Affect Future Implementing Oversight Milestone Date

Protectiveness | Protectiveness | Party Party

No Yes EPA EPA Dec 2020
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East Harbor

OU(s): Issue Category: Monitoring

Soil and Issue: The groundwater quality monitoring program is inconsistent

Groundwater ’ 9 9 y 9 Prog -
Recommendation: Implement a groundwater quality monitoring
program with regularly scheduled sampling events to obtain a
comprehensive assessment of hydraulic contaminant and long-term
concentration trends. '

Affect Currenf Affect Future Implementing Oversight Milestone Date

Protectiveness | Protectiveness | Party Party

No Yes EPA State September

2013

OU(s): Issue Category: Remedy Performance

Soils and

Grgundwater Issue: Corrosion of the outer sheet pile wall.
Recommendation: Evaluate current wall thickness and provide corrosion
protection of the sheet pile wall.

Affect Current Affect Future Implementing Oversight Milestone Date

Protectiveness | Protectiveness | Party Party

No Yes EPA State April 2016

OU(s): Issue Category: Remedy Performance

Issue: Cap material in the subtidal cap within the ferry navigation zone is
less than the target remedial goal. This reduces the effectiveness of the
cap to isolate underlying contaminated sediments.

Recommendation: Repair cap to the target thickness.

Affect Current Affect Future Implementing Oversight Milestone Date
Protectiveness | Protectiveness | Party Party
No Yes EPA EPA December 2014
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OU(s):
East Harbor

Issue Category: Remedy Performance

Issue: Cap material in the subtidal cap within grid cell J-9 is less than the
target remedial goal. This may reduce the effectiveness of the cap to
isolate underlying contaminated sediments in the future.

Recommendation: Further evaluate whether additional thickness is
needed for long-term protectiveness and construct cap to the target
thickness as necessary.

Affect Current Affect Future Implementing Oversight Milestone Date
Protectiveness | Protectiveness | Party Party
No Yes EPA EPA April 2016

OU(s):
East Harbor

Issue Category: Remedy Performance

Issue: Two surface sediment sampling locations at the East Beach and
North Shoal have not met the natural recovery goal. Subsurface
sediments still contain substantive residual hydrocarbons.

Recommendation: Continue to monitor the East Beach for natural
recovery and evaluate the necessity for a remedial action to mitigate
subsurface residual contamination.

Affect Current Affect Future Implementing Oversight Milestone Date
Protectiveness | Protectiveness | Party Party
No Yes EPA EPA April 2016

OU(s):
East Harbor

Issue Category: Remedy Performance

Issue: Clam tissue sampling at Intertidal Beach, North Shoal and East
Beach show elevated levels of contaminants which are still above risk-
based levels.

Recommendation: Continue monitoring clam tissue to establish time-
trends and continue shellfish restrictions.

Affect Current Affect Future Implementing Oversight Milestone Date |
Protectiveness | Protectiveness | Party Party
No Yes EPA EPA April 2016
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Protectiveness Statement(s)

Operable Unit: Protectiveness Determination: Addendum Due Date
Soil and Groundwater Will be Protective (if applicable):
Click here to enter date.

Protectiveness Statement:

The remedy is expected to be protective to human health and the environment when the soil
cap is constructed and appropriate institutional controls are in place for the anticipated future
land use (currently planned to be a park). Exposure pathways that could result in
unacceptable risks are currently being controlled by the fencing, sheet-pile wall and
groundwater treatment system and no one is currently using the groundwater as a drinking
water source.

Operable Unit: Protectiveness Determination: Addendum Due Date
West Harbor Protective (if applicable):
Click here to enter date.

Protectiveness Statement:
The remedy is protective of human health and the environment, and exposure pathways that
could result in unacceptable risks are being controlled by the asphalt cap and intertidal barrier

system.
Operable Unit: Protectiveness Determination: Addendum Due Date
East Harbor Will be Protective (if applicable):

Click here to enter date.

Protectiveness Statement:

The remedy is expected to be protective of human health and the environment after
replacement and extension of the subtidal cap in the areas of the ferry nawgatlon lane and
grid cell J-9, respectively and continued monitoring of East Beach and North Shoal shows
that natural recovery goals have been met.
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1. INTRODUCTION
1.1. Purpose of the Review

The purpose of a five-year review is to determine whether the remedy at a site is protective of
human health and the environment. This review is required because levels of hazardous
substances, pollutants, or contaminants remaining at the site are above levels that would allow for
unlimited use and unrestricted exposure. This document describes the five-year review methods,
results, and conclusions, and states recommendations for addressing issues found during the
review process at the Wyckoft/Eagle Harbor Superfund Site.

1.2. Authority for Conducting the Five Year Review

The U.S. Environmental Protection Agency (EPA) prepared this five-year review pursuant to the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
§121 and the National Contingency Plan (NCP). CERCLA §121 states:

If the President selects a remedial action that results in any hazardous substances, pollutants,
or contaminants remaining at the site, the President shall review such remedial action no less
often than each five years after the initiation of such remedial action to assure that human
health and the environment are being protected by the remedial action being implemented. In
addition, if upon such review it is the judgment of the President that action is appropriate at
such site in accordance with section [104] or [106], the President shall take or require such
action. The President shall report to the Congress a list of facilities for which such review is
required, the results of all such reviews, and any actions taken as a result of such reviews.

EPA interpreted this requirement further in the NCP; 40 CFR §300.430(f)(4)(ii), which states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and unrestricted
exposure, the lead agency shall review such action no less often than every five years after the
initiation of the selected remedial action.

1.3. Who Conducted the Five Year Review

EPA Region 10 has conducted this five-year review of the remedial actions implemented at the
Wyckoft/Eagle Harbor Superfund site on Bainbridge Island, Washington. The U.S. Army Corps
of Engineers (USACE) provided support to EPA in the data analysis and evaluation of remedy
protectiveness for this five-year review. The Washington State Department of Ecology (Ecology)
has provided support to EPA on remedial activities at the site. USACE, Ecology and EPA also
jointly conducted the site inspections.
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1.4. Review Status

This is the third five-year review for the Wyckoff/Eagle Harbor Superfund site. The triggering
action for this review was the second five-year review completed in September 2007.

2. SITE CHRONOLOGY

Table 1 provides a summary of events, decisions, and actions for the Wyckoff/Eagle Harbor
Superfund site. Note: soil and groundwater were originally two separate operable units, but they
were later combined.

Table 1. Site Chronology

Event Date

Pollution Control Commission (PCC) reported direct discharge of oily material

from the wood-treating facility to Puget Sound; oil observed on beach adjacent December 1952

to the facility.

EPA began investigating the property due to reports of oil observed on the
beach adjacent to the Wyckoff property. _ 1971

EPA and the Washington Department of Ecology (Ecology) reported oil seepage

to Eagle Harbor and required Wyckoff Company to take immediate action to April 1972

determine the source and reduce or eliminate seepage.

U.S. Coast Guard issued Notice of Violation for oil discharge from the facility to
Puget Sound. May 1975

The National Oceanic and Atmospheric Administration (NOAA) advised EPA and
Ecology that samples of sediments, fish, and shellfish from Eagle Harbor

contained elevated levels of polycyclic aromatic hydrocarbons (PAHs) in both March 1984
sediments and biota.

EPA issued a Unilateral Administrative Order (UAO) requiring the Wyckoff
Company to conduct environmental investigation activities under the Resource
Conservation and Recovery Act (RCRA) Section 3013 (42 U.S.C. §6924), and
Ecology issued an Order requiring immediate action to control stormwater August 1984
runoff and seepage of contaminants. Data collected at the time revealed the
presence of significant soil and groundwater contamination.
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Event

Date

The Wyckoff/Eagle Harbor Superfund site was proposed for listing on the
National Priorities List (NPL).

September 1985

NOAA completed a study relating the presence of PAHs in sediment to the high

1985

rate of liver lesions in English Sole from Eag!e Harbor.

The Wyckoff Company entered into an Administrative Order on Consent (AOC) March 1987

arc

with EPA for further investigation of the wood treatment facility.

The site was added to the NPL. July 1987

Under an AOC, the Wyckoff Company agreed to conduct an Expedited Response

Action (ERA). The ERA, intended to minimize releases of oil and contaminated Julv 1988
uly

groundwater to Eagle Harbor, called for a groundwater extraction and treatment
system and other source control measures.

Wyckoff Company ceased wood-preserving operations.

December 1988

Completed Remedial Investigation (RI) for Eagie Harbor.

November 1989

Groundwater extraction and treatment system began operating at selected
wells.

January 1990

EPA issued a UAQ requiring the Wyckoff Company (renamed and currently
known as Pacific Sound Resources, inc.) to continue the ERA with

enhancements. The UAO called for increased groundwater extraction and June 1991
treatment rates, improved system monitoring, and removal of sludge stored or

buried at the Wyckoff facility.

Completed Feasibility Study (FS) for Eagle Harbor. November 1991

EPA conducted a time-critical removal action at the Wyckoff facility removing
creosote sludges and contaminated oils; disposing asbestos; installing steel
sheet-pile; repairing and constructing bulkhead; recycling materials from retorts,
tanks, and other on-site steel.

June 1992 - April
1994

ROD was signed for West Harbor QU. September 1992
EPA placed approximately 209,000 cubic meters of clean sediment materials September 1993 -
over a 54-acre area of contaminated sediments in Eagle Harbor (Phase | cap). March 1994
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Event Date
EPA assumed reSponsibiIity for operation and maintenance (O&M) of the
. November 1993
groundwater extraction and treatment system.
Administrative Order on Consent for Remedial Design for the West Harbor QU
issued to PACCAR Inc., Washington State Department of Transportation (DOT), November 1993

and Bainbridge Marine Services.

A time-critical remaoval action was conducted at the groundwater extraction
system and treatment plant to repair/replace failing equipment, upgrade system
parts, and perform clean-out of system units.

May - December
1994

Pacific Sound Resources, Inc., and their principals settled their CERCLA liability
with EPA and the federal and tribal natural resource trustees in a Consent
Decree.

August 1994

Completed Focused RI/FS for the Groundwater OU.

July 1994

EPA issued Interim ROD for the Groundwater OU.

September 1994

EPA issued the ROD for the East Harbor OU. September 1994
Signed Superfund State Contract (SSC) with Ecology for Groundwater OU Interim

. ] : November 1994
Remedia! Action.
RI field investigations for the Soil and Groundwater OUs 1994 & 1995

EPA sealed and abandoned 12 on-site wells, including two deep drinking water
wells, due to concerns that they could provide conduits for migration of
contaminants to the deep aquifers.

January - June
1995

Seven original extraction wells were abandoned and replaced by eight new
groundwater extraction wells; additional treatment plant upgrades including
piping replacement, carbon handling, and installation of dewatering press.

June - December
1995

West Harbor OU ROD Amendment was completed.

December 1995

Non-time-critical removal action in the Soil and Groundwater QU: Site
structures were demolished and debris was removed and disposed off-site.

January - June
1996

West Harbor OU potentially responsible parties (PRPs) constructed the remedy
at the old shipyard in accordance with the December 1995 ROD Amendment.

March -
December 1997
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Event Date
EPA issued a Water Quality Certification for the West Harbor OU remedial work. | April 1997
West Harbor OU PRPs provided the Sugquamish Tribe with $110,000 for clam

. . : . Summer 1997

enhancements and other restoration projects performed by the Tribe.
West Harbor OU PRPs constructed the 2-acre Schel-chelb Estuary restoration at
the south shore of Bainbridge Island (“South Bainbridge Estuarine Wetland and Summer 1997 -
Stream Restoration Site”). Planting occurred during February through late Spring | Spring 1998

1998.

Completed removal of upland subsurface structures, such as process piping,
utility lines, foundations, concrete pads, and asphaltic concrete.

November 1997

EPA issued a “final” Proposed Plan which preferred containment as the cleanup

) November 1997
strategy for soil and groundwater.
Long-term Q&M associated with the containment strategy were of concern to
the Department of Ecology; EPA evaluated thermal technologies for possible 1998 - 1999
application at Wyckoff.
Region 10 presented thermal technologies evaluation activities and proposed
new remedy for removal of contaminants in the soil and groundwater at July 1998
Wyckoff to the National Remedy Review Board (NRRB).
West Harbor OU PRPs established a 0.6-acre eelgrass planting site immediately September -
west of West Harbor OU confined disposal facility (CDF) and cap. October 1998
Completed Focused Feasibility Study Comparative Analysis of Containment and Aoril 1999
ri
Thermal Technologies P
West Harbor.OU PRPs repaired 3 feet deep by 2 feet wide by 5 feet long | 1999
une
depression that developed in surface of CDF during March - April 1999
Completed Conceptual Design for thermal remediation of the Soil and
, September 1999

Groundwater OUs.
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Event Date

EPA issued a second Proposed Plan for the Wyckoff Soil and Groundwater OUs.
This Proposed Plan replaced the November 1997 Proposed Plan and presented a
change in the cleanup strategy. EPA’s preferred remedy in this plan (now the
selected cleanup remedy) focused on an innovative technology, called steam

L . . . September 1999
injection, to actively remove contaminants from the soil and groundwater. The
Proposed Plan presented a contingent containment remedy if it was found
through a treatability study that thermal treatment couldn’t meet Remedial
Action Objectives.
Completed removal of the West Dock in the East Harbor OU. December 1999
EPA issued ROD for Wyckoff Soil and Groundwater OUs. February 2000
EPA signed Superfund State Contract {SSC) with Ecology for Soil and

May 2000

| Groundwater OUs.

Completed the following construction activities in the Soil and Groundwater QU:
installed over 1,800 lineal feet of sheet-pile containment wall around the Former
Process Area; installed 530 lineal feet of sheet-pile wall within a highly
contaminated 1-acre area of the site for the steam injection pilot study; created | February 2001
2 acres of habitat beach to mitigate for habitat loss resulting from construction
of the outer sheet-pile wall; extended the existing sediment cap by an additional
15 acres (Phase Il cap).

Completed the following construction activities in the Soil and Groundwater OU:
vapor cap over the steam injection pilot area, all 16 injection wells and seven
extraction wells, over 600 thermal monitoring devices, boiler building; on-site
water well for boiler feed water; removed additional 10,000 cubic yards of
contaminated soil (20,000 CY of contaminated soil were removed during habitat
beach construction) to complete cleanup of the Former Log Storage/Peeler | Fepruary 2002
Area;

Complete capping in East Harbor OU - more materials were placed extending
out several hundred feet from the Wyckoff property to form a gently sloping
beach which connects the habitat beach to the west with existing intertidal
areas to the east.
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Event Date
Completed the following construction activities in the Soil and Groundwater OU:
modifications to the existing groundwater treatment plant for treatment of new
waste streams extracted from the steam injection pilot area; installation of
boiler, water softening equipment, heat exchangers, thermal oxidizer, September 2002
compressor, injection and extraction pumps and associated conveyance pumps
and piping, and other pilot system equipment in the boiler building and within
the pilot area; and start-up for all new equipment.
Completed First Five-Year Review September 2002
Thermal Remediation Pilot Study conducted October 2002 -
April 2003
Soils and Groundwater OU Contingent Containment Remedy is implemented. April 2004
Completed Up-Gradient Cutoff Wall soil and groundwater investigation September 2004
Completed Engineering Evaluation for Thermal and Containment Alternatives April 2005
Completed South Hillside soil investigation October 2005
Completed Eagle Harbor Surface Water investigation December 2005
The Soil and Groundwater OU property was sold to the City of Bainbridge February 2006
Completed West Harbor OU intertidal barrier August 2006
Completed Thermal Pilot Study Summary Report October 2006
Completed West Beach sediment investigation November 2006
Completed Second Five-Year Review September 2007
Explanation of Significant Differences (ESD) for the West Beach Exposure Barrier
. ' . ' September 2007
System signed
Completed West Beach Exposure Barrier System (EBS) 2008
Replacement groundwater treatment plant (GWTP) construction complete and .
] April 2010
online
Old GWTP demolished Summer 2011
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Event

Date.

Operations, Maintenance and Monitoring Plan (OMMP) Addendum for East
Harbor completed

May 2011

Year 17 monitoring for East Harbor OU

July — November
2011

East Harbor {East Beach and North Shoal} Focused Feasibility Study began February 2012
State Superfund Contract signed with Ecology. Ecology takes over operation and
maintenance of groundwater treatment plant until April 2014. EPA agrees to Aoril 2012
ri
conduct Focused Feasibility Study to evaluate additional source removal options P
for the Soils and Groundwater OUs.
Soil and Groundwater OU Focused Feasibility Study began May 2012
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3. BACKGROUND
3.1. Physical Characteristics

The Wyckoff/Eagle Harbor Superfund site is located on the east side of Bainbridge Island in
central Puget Sound, Washington (Figure 1). The Wyckoft Site includes the former Wyckoff
Company wood-treatment facility, contaminated subtidal and intertidal sediments in Eagle Harbor,
and other upland sources of contamination to the harbor, including a former shipyard. On the
Wyckoff facility, soil and groundwater are contaminated with creosote (along with its
accompanying PAHs), pentachlorophenol (PCP), and other wood-treatment compounds. In Eagle
Harbor, marine sediments are contaminated with PAHs and other organics associated with wood
treating, and also contaminated with heavy metals such as mercury, copper, lead, and zinc from
the shipyard.

3.2. Land and Resource Use

3.2.1. Current Land Use

More than 20,000 people live on Bainbridge Island. Land use on Bainbridge Island is principally
residential, with some commercial and industrial use. An urban area, formerly the City of
Winslow (population 2,800), lies on the north shore of the Harbor. Residences, commercial
centers, a city park, several marinas, a Washington State Ferry repair yard, a bulkhead enterprise,
and a ferry terminal characterize the northern shoreline. The western and southern shores are
primarily lined with residences, farms, marinas, and a boatyard. On the south shore at the harbor
mouth, the former wood-treating facility extends into the harbor on fill. The west beach and the
hillside behind the former process area of the wood-treating facility is Bainbridge Island parkland.
The City of Bainbridge purchased 50 acres which includes the intertidal portions of the East
Harbor OU and the entire Soil and Groundwater OU in 2007 with the intent for the land to be used
as a park. The westernmost portion of the former wood-treating facility property is now the
Bainbridge Island Japanese American Exclusion Memorial, which was dedicated on 30 March
2011. Eagle Harbor is heavily used by recreational boaters, “live-aboards,” and ferries to and from
Seattle. Approximately 2,000 people live within one mile of the Wyckoff Site. The nearest
residence is located less than 1/4 mile away.

The upper aquifer beneath the Former Process Area is classified as non-potable due to salinity.
Groundwater in the upper aquifer south and west of the Former Process Area and in the lower
aquifer is not currently used as drinking water but is assumed to be potential sources of drinking
water.

A significant use of the harbor is ferry transport of vehicles and passengers between the City of
Bainbridge Island and Seattle. Currently, approximately twenty-three runs are made per day. The
harbor is also used for moorage of pleasure boats, house boats, and working boats. Fishing,
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crabbing, and clam-digging were common recreational activities until 1985, when the Bremerton-
Kitsap County Health District issued a health advisory to address bacterial and chemical
contamination of seafood in Eagle Harbor. The advisory, recommending against the harvest and
consumption of fish and shellfish, has significantly reduced recreational harvest of seafood from
the harbor.

Eagle Harbor is within the usual and accustomed fishing area of the Suquamish Tribe, whose
reservation is located on the Kitsap Peninsula north of Bainbridge Island. The Suquamish Tribe
retains the right to harvest fish and marine invertebrates and to have fishery resource habitat areas
protected within the Suquamish Tribe’s usual and accustomed fishing area.

The current zoning of the Wyckoff property is Water-Dependent Industrial. Uses under the
current zoning may include retail commercial, indoor entertainment, cultural and government
facilities, associated parking, agriculture, boatyards, and marine sales and repair.

3.2.2. Reasonably Anticipated Future Land Uses

The anticipated future use of the West Beach in the East Harbor OU and Soil and Groundwater
OU hillside is to remain parkland. The Former Process Area within the Soil and Groundwater QU
will continue to be excluded from public use until cleanup has been achieved. Plans call for
Pritchard Park (currently encompassing the West Beach area and the hillside south of the existing
Soil and Groundwater OU) to be extended to include the Former Process Area (also known as the
Point) once the remediation of the area is completed. The West Harbor OU will continue to be
used as a Washington State Ferry repair yard. |

3.3. History of Contamination

From the early 1900s through 1988, a succession of companies treated wood at the Wyckoff
property for use as railroad ties and trestles, telephone poles, pilings, docks, and piers. Initially the
poles were treated by wrapping with burlap and asphalt, but by 1910 pressure treatment began
with creosote/bunker oil. The Wyckoff wood-preserving plant was one of largest in the United
States and its products were sold throughout the nation and the rest of the world. Wood-
preserving operations included: (1) the use and storage of creosote, pentachlorophenol, solvents,
gasoline, antifreeze, fuel and waste oil, and lubricants; (2) management of process wastes; (3)
wastewater treatment and discharge; and (4) storage of treated wood and wood products.

The main features of the wood-treating operation included: (1) a process area, which included
numerous storage tanks and process vessels such as retorts; (2) a log storage and log peeler area;
and (3) a treated log storage area.

There is little historical information about the waste management practices at the Wyckoff facility.
Prior to reconstruction of the Wyckoff facility in the 1920s, it is reported that logs were floated in
and out of a lagoon that once existed at the site. The lagoon has since been filled. Treated logs
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were also transported to and from the facility at the former West Dock via a transfer table pit, and
the chemical solution that drained from the retorts after a treating cycle went directly on the
ground and seeped into the soil and groundwater below the surface. This practice began around
the mid-1940s until operations ceased in 1988. Wastewater was also discharged into Eagle Harbor
for many years, and the practice of storing treated pilings and timber in the water continued until
the late 1940s. Further site contamination occurred due to drips from treated poles and sloppy
handling of used treatment product. The log storage area was primarily used to store untreated
wood.

Groundwater and soils at the wood-treating facility are contaminated with chemicals from the
wood treatment process, primarily creosote-derived PAHs, PCP, aromatic carrier oils, and
dioxins/furans. Since 1993, the on-site extraction system has removed approximately 155,000
gallons of NAPL from the ground and treated over 550 million gallons of contaminated
groundwater. It is estimated that 1 million gallons of NAPL still remain in the subsurface.

Sediments in areas of Eagle Harbor were contaminated with PAHs and other organic compounds,
as well as with metals, primarily mercury. The wood treating facility was the major source of
PAHs to East Harbor through both past operating practices and contaminant transport through the
subsurface. An additional source of contaminants to Eagle Harbor was created when sludge from
tanks and sumps was used as fill material between an old and new bulkhead at the Wyckoff site in
the 1950s. In the West Harbor, PAH contamination in nearshore sediments appeared to be from
combustion products, minor spills, and pilings and piers, while subtidal PAH contamination in the
West Harbor is believed to reflect a combination of these sources, disposal practices at the former
shipyard, and releases from the Wyckoff property. Elevated concentrations of metals, particularly
near the former shipyard, are associated with past shipyard operations, including the application,
use, and removal (by sandblasting) of bottom paints and antifoulants. Research in Eagle Harbor
has identified combustion sources that also add to the PAH load in sediments.

3.4. Initial Response

Due to reports of oil observed on the beach, EPA began investigating the property in 1971. In
1984, EPA issued an order requiring the Wyckoff Company to conduct environmental
investigations. Data collected at the time revealed the presence of significant soil and
groundwater contamination. Numerous other investigations were conducted at this site prior to
initiation of the RI/FS. The Wyckoff Company, EPA, Ecology, and NOAA all investigated other
aspects of the site in the early to mid-1980s under regulatory authority other than CERCLA
authorit'y. Although work was conducted under Resource Recovery and Conservation Act
(RCRA) authority, the site was not considered a treatment, storage, and disposal facility (TSDF).

The site, including Eagle Harbor, the wood-treating facility, and other sources of contamination to
Eagle Harbor, was listed on the Superfund NPL in July 1987. In July 1988, the Wyckoff
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Company was ordered by EPA to install groundwater extraction wells and a groundwater
treatment plant in an effort to halt continuing release of wood-treating contaminants to Eagle
Harbor.

A settlement with the Wyckoff Company was embodied in a Consent Decree entered in Federal
District Court in August 1994. The Decree created the Pacific Sound Resources (PSR)
Environmental Trust into which the heirs of the Wyckoff Company founders, owners, and
operators placed all ownership rights and shares in the Company to allow the Trust to maximize
liquidation of all company assets, including non-wood-treating holdings, for the benefit of the
environment. The beneficiaries of the Trust are the United States Department of Interior, NOAA,
and the Suquamish and Muckleshoot Tribes, as Natural Resource Trustees, as well as EPA for
reimbursement of CERCLA remedial costs. A memorandum of agreement was entered into by the
beneficiaries of the Trust to ensure that settlement proceeds would be applied toward both
environmental response and natural resource restoration goals.

The groundwater pump-and-treat systems were put online in 1990. In November 1993, EPA
assumed control of the site and operation of the systems and discaovered that both the treatment
plant and extraction systems were in a state of disrepair. New extraction wells were installed to
replace the original seven and a variety of operational and process improvements were made to the
treatment system.

Other actions taken to deal with the contamination include demolition and removal of the
buildings, structures, above ground and underground storage tanks, underground foundations and
piping, and the removal of asbestos, sludge, and some heavily contaminated soil.

3.5. Basis for Taking Action

The Site was divided into four OUs; however, the 2000 ROD states that the Soil and Groundwater
OUs will be managed as one unit known as the Soils and Groundwater OU (Figure 1). Following:
are brief descriptions of each OU:

¢ Soil OU. Surface and subsurface soil extending to the maximum elevation of the water
table (or other fluid boundary).

e Groundwater OU. Subsurface soil and groundwater beneath the maximum elevation of the

water table (or other fluid boundary) extending toward Eagle Harbor and including
groundwater contaminated by fluids migrating from onshore from the former wood-
treating facility.

e West Harbor OU. Intertidal and subtidal surface sediments located within the West Harbor

OU boundary.




Wyckoff/Eagle Harbor Superfund Site
Bainbridge Island, WA
Third Five-Year Review Report

e East Harbor OU. Intertidal and subtidal surface sediments located within the East Harbor
OU boundary.

The following risk-related information applies to the entire Wyckoft/Eagle Harbor site. Human
populations potentially exposed to contamination include children and adults who consume
contaminated fish and/or shellfish, and individuals, particularly children, who might be exposed to
contaminated intertidal sediments through dermal exposure (skin contact) or incidental ingestion.
Risks from four exposure routes were calculated, including ingestion of contaminated clams and
crabs, ingestion of contaminated fish, ingestion of contaminated intertidal sediments, and dermal
contact with contaminated intertidal sediments. Marine organisms potentially exposed to
contaminated sediments include sediment-dwelling organisms in three major taxonomic groups:
mollusca (e.g., clams), polychaeta (worms), and crustacea (e.g., amphipods).

Human health risks for Eagle Harbor are primarily associated with the consumption. of shellfish.
The original Eagle Harbor human health risk assessment described in the East and West Harbor
RODs used a high (95™ percentile) fish and shellfish ingestion rate, computed from the 1988 Puget
Sound Estuary Program (PSEP) study of seafood consumption in Puget Sound. The high rate for
shellfish consumption was estimated to be 21.5 grams per day, equivalent to a 1/3-pound serving a
week. The fish consumption rate was 95.1 grams/day for fish. This rate corresponds to 230
servings of 1/3-pound of fish over the course of a year. (The study estimated that an average
consumer eats at most 30 such servings of fish and three such servings of shellfish per year). The
high rates were used for the reasonable maximum exposure (RME) assumption for adults. These
assumptions were modified to develop ingestion rates for children, based on body weight ratios.

In the West Harbor, cancer risks in the 10~ range were associated with clam tissues from areas
near the ferry terminal and the former shipyard. For the East Harbor, cancer risks in the 1E-3
range were associated with clams collected from beaches adjacent to the Wyckoff facility.

3.5.1. Soil Operable Unit

The Soil OU was divided into three components as shown on Figure 2, the Former Log
Storage/Peeler Area (now currently part of West Beach), the Former Process Area (also known as
“the Point™), and Well CW01 Area (now currently the hillside and part of Pritchard Park.)
Widespread near-surface and subsurface soil contamination were noted in these areas, with very
elevated levels of contamination in the Former Process Area. The chemicals of concern (COCs) in
soil are nine PAHs (benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenz(a,h)anthracene,
indeno(1,2,3-cd)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and naphthalene), PCP, and
dioxins/furans. The primary contributor to cancer risk thiough soil ingestion by future residents
(one of the residential exposure scenarios that were evaluated in the baseline human health risk
assessment) is benzo(a)pyrene, a carcinogenic PAH. The remaining carcinogenic high-molecular-
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weight PAHs (HPAHs), PCP, and dioxins make up the rest of the cancer risk contribution. The
primary contributor to non-cancer risk is naphthalene with a calculated hazard quotient of 22.8.

3.5.2. Groundwater Operable Unit

The Groundwater OU includes the soil and groundwater in the saturated zone beneath the Soil
OU. The Groundwater OU is composed of two water-bearing zones separated by a layer of low-
permeability material, called the aquitard. These water-bearing zones (i.e., the upper and lower
aquifers) consist of sand and gravel with variable amounts of silt. The upper aquifer is limited to
the area immediately around the Wyckoff site and consists of fill and a marine sand and gravel
unit. Groundwater levels (water table) typically range from 5 to 10 feet bgs. It is separated from
the lower aquifer, a regional feature, by an aquitard comprised of stiff marine silt and dense to
hard glacial material. The top of the aquitard extends from near ground surface in the south-
central portion of the site to approximately 75 feet bgs along the northern portion of the site. The
aquitard appears continuous throughout the site; its thickness varies from 10 feet to 40 feet, but
may be as thin as 4 feet in isolated areas, and in some locations, contains interbedded sand layers.
Some evidence of interconnection between the upper and lower aquifer exists, such as pumping
one aquifer and affecting levels in the other, tidal influence noted in upper aquifer wells following
construction of the perimeter sheet-pile wall, and unexpected cooling during the thermal pilot
study. The lower aquifer is continuous across the site and is strongly influenced by tides. The
lower boundary of this aquifer has not been characterized; however, it is believed to extend to
approximately 200 feet bgs based on regional studies.

In the development of cleanup alternatives, the Groundwater OU was divided into three areas: the
upper aquifer beneath the Former Process Area, the upper aquifer beneath the Former Log
Storage/Peeler Area, and the lower aquifer.

Light non-aqueous phase liquid (LNAPL) and dense non-aqueous phase liquid (DNAPL) have
been identified in the upper aquifer beneath the Former Process Area. Prior to installation of the
perimeter sheet-pile containment wall in 2001, seeps of NAPL into the intertidal area were
observed along the eastern and northern shoreline. The seeps appeared to coincide with
observations of LNAPL in groundwater on-site. DNAPL was also observed on the harbor floor in
the Log Rafting Area west of the large dock (the former West Dock).

Data from the RI (June 1997) and subsequent investigations by the USACE indicate that there are
approximately 1 million gallons of NAPL in the upper aquifer of the Former Process Area. The
low-permeability layer (aquitard) helps to minimize the downward vertical mi gration of DNAPL
to the lower aquifer.
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COCs in the upper aquifer groundwater are thirteen PAHs, PCP, and dioxins/furans', which are
present in the groundwater in the form of mobile NAPL, dissolved constituents, and residual
NAPL held in soil pore spaces. Volatile organics and base/neutral and acid extractables (BNAs)
are also present in the groundwater; however, for purposes of cleanup, they are assumed to be co-
located with the PAHs.

Samples collected from the upper aquifer beneath the Former Process Area were not included in
the human health risk assessment due to the aquifer being classified as non-potable. Groundwater
in the upper aquifer south and west of the Former Process Area and in the lower aquifer are
assumed to be potential sources of drinking water. In the upper aquifer groundwater south and
west of the Former Process Area, the excess lifetime cancer risk from ingestion of groundwater by
future residents ranges from 5x10° to 4x10™, with the higher values found near the Former
Process Area. In general, the primary contributors to cancer risk in groundwater are
benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, and benzo(b)anthracene.

In lower-aquifer groundwater, two of the four wells that were included in the risk assessment had
contaminant levels that indicated an excess cancer risk greater than 107 but less than 107,
However, subsequent field investigations revealed that one of those two wells (CW12) was not
screened in the lower aquifer. As a result, data from this well may be representative of either the
upper aquifer or contaminant levels penetrating high permeability zones of the aquitard, but not
the lower aquifer.

3.5.3. West Harbor Operable Unit

In intertidal samples from the Eagle Harbor collected for the RI, concentrations measured for a
number of metals (copper, lead, zinc, cadmium, and arsenic) were found to exceed maximum
concentrations measured at background locations. The greatest number of metals detected and the
highest concentrations were detected near the former shipyard on the north shore. Subtidal
mercury concentrations exceeded maximum background values by between two and twenty times
throughout the harbor and were particularly high near the former shipyard.

PAH concentrations were extremely high in intertidal sediments adjacent to the Wyckoff facility
(in the East Harbor OU) and, to a lesser extent, near the ferry terminal (West Harbor OU).
Concentrations of PAH in sediment adjacent to the former shipyard in the West Harbor were
lower, but were still higher than concentrations measured at intertidal background stations.
Subtidal samples showed several high PAH values near the former shipyards in the West Harbor.
Estimated average concentrations of HPAH, the high-molecular-weight subgroup of PAH

: Polychlorinated dioxins and furans were detected in the NAPL samples, but not in the dissolved-phase
groundwater.
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compounds, were highest north of the Wyckoff facility and in the central harbor, and were
significantly higher than background values. Concentrations of total PAH (TPAH) and low-
molecular-weight PAH (LPAH) follow the same general pattern. Some PCP contamination was
found but it is not widespread.

3.5.4. East Harbor Operable Unit

Section 7 in the East Harbor ROD (EPA 1994) indicated that chemical concentrations in Eagle
Harbor sediments and seafood were elevated with respect to background locations. However,
human health risk estimates, calculated for inclusion in the East Harbor OU ROD, for exposure to
sediment contaminants through dermal contact and sediment ingestion are within or below EPA’s
range of acceptable risks (EPA’s acceptable risk range is from 1 in 10,000 (1E-4) to 1 in 1,000,000
(1E-6)). For seafood ingestion, calculated cancer risks are generally between 1E-4 and 1E-6 at
both Eagle Harbor and background locations. The ROD stated “Two data sets (1988 and 1990)

- were used in estimating the total excess lifetime cancer risks for consumption of clams and yielded
comparable results. The highest risk of 1E-3 was associated with clams collected from adjacent to
the Wyckoff Facility (East Harbor areas). Background clam tissues collected near the mouth of
Eagle Harbor produced risks from 1E-4 to SE-4. Human health risks for Eagle Harbor are thus
primarily associated with the consumption of contaminated shellfish. For the East harbor,
specifically, cancer risks in the 1E-3 range were associated with clam tissues from beaches
adjacent to the Wyckoff Facility”

Bioassays for acute toxicity and comparison to Apparent Effects Threshold derived sediment
values indicated that sediments from many sampled locations in the East Harbor were toxic to
amphipods, oyster larvae, or both. The bioassay responses were most severe in areas of high PAH
contamination, such as areas of the East Harbor north of the Wyckoff facility. Additional
evidence of biological effects in Eagle Harbor included the prevalence of liver lesions and tumor
in English sole, as documented by NOAA. Research citing the effects of PAH and other sediment
contaminants on marine organisms add to the evidence suggesting potential damage to Eagle
Harbor marine life.
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4. REMEDIAL ACTION
4.1. Soil and Groundwater OU

From April 1992 through April 1994 EPA conducted time-critical removal actions where creosote
and PCP contaminated sludge were excavated and/or removed from the site. Total removals
consisted of 10,148 tons of buried sludge; 7,296 tons of sludge stored in the retorts and ruperts;
and 11,211 tons of sludge stored in tanks, on-site sumps, and trenches. In addition, 99,987 gallons
of creosote and PCP contaminated oil; 426 cubic yards of asbestos; and 2,240 pounds of scrap
steel from retorts, ruperts, and tanks were removed from the site.

In September 1994, EPA issued an interim ROD for groundwater, which included the following
elements, all of which have been completed:

e Replacement of the existing treatment plant. The design of a new treatment plant began in
late 1996 and was completed in July 1998, but construction of the plant was not completed
until 2010, following the selection of additional remedial actions for the Groundwater OU
in the 2000 ROD.

e FEvaluation, maintenance, and upgrade of the existing extraction system/hydraulic barrier
operations. These activities were completed prior to 2002.

e Evaluation of the performance of the existing extraction system and installation of a
physical barrier, if needed. Because of continued releases to Eagle Harbor and Puget
Sound despite ongoing pumping, a slurry wall or sheet pile wall was proposed as the most
appropriate kind of barrier.

e Sealing and abandonment of on-site water supply wells in accordance with Washington
State regulations.

In February 2000, EPA issued a ROD for the Soil and Groundwater OUs. Remedial action
objectives (RAOs) for cleanup of soil addressed potential impacts to residents who could be
exposed to contaminants via ingestion, inhalation, or dermal contact. Because residential cleanup
standards are the most protective of human health for unknown future land use, they were chosen
as a goal for the soil at the Soil OU (Table 2). RAOs for the Soil OU were:

e Prevent human exposure through direct contact (ingestion, inhalation, or dermal contact) with
contaminated soil.

e Prevent storm water runoff containing contaminated soil from reaching Eagle Harbor.

34



Wyckoft/Eagle Harbor Superfund Site
Bainbridge Island, WA
Third Five-Year Review Report

Table 2. Soil Cleanup Levels

Contaminant of Concern Soil Cleanup Level
(ug/kg)

Naphthalene 3.20E+06
Acenaphthylene NA

Acenaphthene 4.80E+06
Fluorene : 3.20E+06
Phenanthrene NA

Anthracene 2.40E+07
Fluoranthene ' 3.20E+06
Pyrene 2.40E+06
Benzo(a)anthracene 1.37E+02
Chrysene 1.37E+02
Benzo(b)fluoranthene 1.37E+02
Benzo(k)fluoranthene 1.37E+02
Benzo(a)pyrene 1.37E+02
Dibenzo(a,h)anthracene 1.37E+02
Benzo(g,h,i)perylene NA

Indeno(1,2,3-c,d)pyrene 1.37E+02
Dioxin (2,3,7,8-TCDD)/TEF) 6.67E-03
Pentachlorophenol 8.33E+03

The 2000 ROD also addressed RAOs for cleanup of NAPL in the groundwater at Wyckoft. These
RAOs addressed impacts to marine water quality, surface water quality, and sediments in Eagle
Harbor. For each contaminant, the numerical standard applied is the most stringent of the State
and Federal Marine water quality standards/criteria, risk-based surface water standards for human
consumption of organisms (Model Toxics Control Act [MTCA]), and calculated pore-water
maximums (Table 3). RAOs for the Groundwater OU were:

¢ Reduce the NAPL source and quantity of NAPL leaving the upper aquifer beneath the Former
Process Area sufficiently to protect marine water quality, surface water, and sediments (e.g.,
ensure the quantity of NAPL leaving the site will not adversely affect aquatic life and
sediments). Site-specific groundwater contaminant concentration limits will be met at the
mudline.

¢ Ensure contaminant concentrations in the upper-aquifer groundwater leaving the Former
Process Area will not adversely affect marine water quality, and aquatic life in surface water
and sediment. '

e Protect humans from exposure to groundwater containing contaminant concentrations above
maximum contaminant levels (MCLs).

e Protect the groundwater outside the Former Process Area and in the lower aquifer, which are
potential drinking water sources.
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Table 3. Groundwater Cleanup Levels®

MTCA Method B

Federal WQ Stds/

Contaminant of WA SW Quality SW for Human NTR. (40 CFR 131) Fedfral WaQ Criteria s:;t;:lra(t:z:zore- vara‘i::d_

Concern Standards Consu.mp. of Marmfe Human Marm.e Human Based on SMS | Cleanup
(173-201A WAC) | Organisms Chronic | Consump. | Chronic | Consump. c

(173-340 WAC)® of Orgs. or HH Level

Naphthalene 9880 83 83

Acenaphthylene

Acenaphthene 643 2,700

Fluorene 3,460 14,000

Phenanthrene

Anthracene 25,900 110,000 110,000

Fluoranthene 90 370 370

Pyrene 2,590 11,000 11,000 15 15

Benzo(a)anthracene 0.0296 0.031 0.049 0.308 0.0296

Chrysene 0.0296 0.031 0.049 0.262 0.0296

Benzo(b)fluoranthene 0.0296 0.031 0.049 0.079 0.0296

Benzo(k)fluoanthene 0.0296 0.031 0.049 0.079 0.0296

Benzo(a)pyrene 0.0296 0.031 0.049 0.102 0.0296

Dibrnz(a,h)anthracene 0.0296 0.031 0.049 0.007 0.007

Benzo(g,h,i)perlyene

Indeno(1,2,3-cd)pyrene 0.0296 0.031 0.049 0.0296

HPAH 0.254 0.254

Pentachlorophenol 79°¢ 49 143 8.2 7.9 8.2 880 49

a. -Measured at the point of compliance. All values are in pg/L. From the
February 2000 Soils and Groundwater OU ROD
b. - Values obtained from Washington Model Toxics Control Act (MTCA)
Cleanup Levels and Risk Calculations (CLARC Il) Update (February 1996);

¢. — This column represents the most stringent criteria;

d. — Chronic criteria
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4.1.1. Remedy Selection

Thermal remediation, using steam injection and treatment of the extracted groundwater and
vapors, was selected as the remedy for the Soils and Groundwater OU in the 2000 ROD. Site
features are shown in Figure 3. The remedy components included the following:

o Construct a sheet-pile wall to isolate the pilot study area from the rest of the site, and
another sheet-pile wall around the entire Former Process Area.

e Implement thermal remediation of contaminated soil and groundwater in two phases with
an on-site pilot test as the first phase.

o Use the existing treatment plant to treat contaminated groundwater from the pilot study
system.

e Dispose recovered NAPL off-site.

e Implement contingency remedy (containment with a sheet-pile wall around the perimeter
of the site) if the pilot test does not achieve performance expectations.

Additional elements which are common to both the thermal treatment and contingency remedies
include:

e Monitor both the upper aquifer outside the Former Process Area and the lower aquifer
beneath the Soil and Groundwater OU to idéntify any trends in groundwater data and
determine contaminant trends.

o [Establish institutional controls to;

o ensure that the upper aquifer groundwater outside the Former Process Area and the
lower aquifer remain unused for drinking water until protective levels are reached;

o ensure that the upper aquifer groundwater within the Former Process Area remains
unused due to contaminants that may remain after thermal treatment or will remain as
part of the contingency remedy; this portion of the upper aquifer is also not potable
due to high salinity levels;

o restrict site use to reduce the risk of direct exposure to surface soil, as hecessary.

The containment option (contingency remedy) was implemented in April 2004 based on the
inability of thermal extraction to meet remedial action objectives. The pilot thermal treatment
system installed in 2002 was decommissioned in 2003. A major component of the terminated
thermal remedy for the Soils and Groundwater OU that remains in place to support the ongoing
containment remedy is the sheet-pile wall around the highly contaminated area of the Former
Process Area to minimize potential flow of contaminants to Eagle Harbor.

A steam injection pilot study was implemented to determine what degree of success, if any, was
possible and whether full-scale thermal remediation could meet RAOs. Since the pilot study was
unsuccessful at demonstrating the ability of thermal remediation to achieve RAOs, the
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contingency remedy was implemented. The contingency remedy consists of a surface soil cap
over the Former Process Area, containment of contaminated groundwater and NAPL with the
sheet-pile wall and groundwater extraction system, and construction of a replacement treatment
plant for ongoing treatment of contaminated groundwater.

4.1.2. Remedy Implementation

Steam Injection Pilot Study

The steam injection pilot study began in the fall 0of2002. Operations were hampered by
equipment problems, and the pilot study was terminated in the spring of 2003. The total time of
operation of the vapor-extraction system was about 1 month, operating continuously no more
than 3 days at a time.

Repeated technical issues with the pilot study included issues with the liquid and vapor
extraction and conveyance systems and the treatment plant. The most serious problems
comprised aspiration of liquid by the vapor-vacuum pumps, overloading of the biological water-
treatment system, deterioration of gaskets due to materials incompatible with site contaminants,
and clogging of pipes and treatment facilities by precipitating naphthalene.

In addition, equipment constraints limited operations of the system. Constraints included
capacity of the treatment plant, inability to treat the vapor stream due to equipment failure,
installation of only two liquid-ring vacuum pumps instead of three, installation.of a plate-and-
frame heat exchanger for the vapor line instead of a shell-and-tube heat exchanger, and
insufficient capacity in the vapor condensate receivers.

Prior to the pilot, the average amount of NAPL extracted per month in the pilot study area was
approximately 320 gallons with an average of approximately 24 gallons per month in the
dissolved phase. During the thermal treatment pilot study, the equivalent of approximately 2,940
gallons of NAPL was recovered from the 1-acre study area:

e 340 gallons as NAPL and
¢ 9,800 kg (equivalent to 2,600 gallons) in the dissolved phase.

Thus, while the amount of NAPL removed did not show a marked increase during the pilot
study, the amount of contaminants removed in the dissolved phase increased dramatically.

During the same time period, the equivalent of 1,455 gallons of NAPL was extracted by the
pump-and-treat system from the remaining 7 acres of the Former Process Area:

e 1,295 gallons as NAPL and
e 606 kg (equivalent to 160 gallons) in the dissolved phase.
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Despite the fact that a large amount of dissolved contamination was removed during the pilot
study, it was determined that RAOs for the entire OU could not be met using this technology.

Contingency Containment Remedy

The contingency containment remedy was implemented in 2004 after the thermal treatment pilot
study failed to meet RAOs. The containment remedy currently consists of the following
components:

e Groundwater Extraction and Treatment System — The groundwater extraction system
consists of seven recovery wells screened in the upper aquifer. Pumps installed in these
wells draw groundwater and NAPL away from the site perimeter and in toward the
extraction wells. Pumping in the upper aquifer also maintains an upward vertical
gradient between the lower and upper aquifers. The inward flow direction in the upper
aquifer combined with the upward flow direction from the lower aquifer are the primary
means of hydraulic containment in the Former Process Area. The groundwater and
NAPL recovered from the extraction wells are treated at the onsite groundwater
treatment plant (GWTP). A new GWTP was constructed to support the containment
remedy. This new GWTP utilizes carbon as the main method of contaminant reduction
compared to biological treatment of the old GWTP.

e Sheet-pile Wall — A sheet-pile wall was constructed around the Former Process Area to
prevent potential flow of contaminants to Eagle Harbor.

¢ Long-Term Monitoring — A monitoring program provides data on water levels in both
the upper and lower aquifers beneath the Former Process Area (for confirming hydraulic
containment), and on contaminant distribution and movement in the subsurface beneath
the Wyckoff Site. Monitoring is on-going.

e Institutional Controls — Institutional controls in the form of a Prospective Purchasers
Agreement with the City of Bainbridge Island and EPA have been implemented to
prevent access to groundwater. Engineering controls including fencing and access
controls have been implemented to restrict site use to prevent direct exposure to surface
soils.

The following component of the containment remedy has yet to be implemented: *

o Site Cap — A low permeability site cap is to be constructed over the Former Process Area
inside the sheet-pile wall. The purpose of the cap is to limit infiltration of precipitation
and reduce the hydraulic loading to the groundwater treatment plant. Precipitation would
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be diverted laterally into Puget Sound through a sand drainage layer instead of infiltrating
vertically into the site. The cap would also prevent contact with contaminated soil and
provides a clean surface, facilitating access by the public. The site cap has not been
constructed. '

Based, in part, upon an evaluation of thermal technologies conducted by Ecology as part of their
Generational Remedy Evaluation (GRE), EPA is reevaluating whether additional source removal
actions, including thermal remediation may be applicable for the Soil and Groundwater OUs. As
of the writing of this five-year review, EPA is conducting a Focused Feasibility Study (FFS) to
evaluate potential source removal options to remove NAPL to the maximum extent practicable.

4.1.3. System Operations/Operation and Maintenance (O&M)

Containment — Sheet-pile Wall

Currently no operation and maintenance activities have been implemented for the sheet-pile wall.
No investigation of the sheet-pile wall integrity has been conducted since 2004.

Containment — Groundwater Treatment Plant and Extraction System

The GWTP was replaced during this five-year review period. The demolition and removal of the
old treatment plant was completed in 2011. The location of the new treatment plant is shown on
Figure 4. The new treatment plant came on line in April 2010. It does not have an activated
sludge treatment system such as the old treatment plant had. The only biological component is
an aerobic digester for the final solids processing. The new plant uses a 51,000 gallon
equalization tank sized for a 3 day holding time at an average influent rate of 11 gpm, which is
the expected peak flow rate after the cap and up-gradient hydraulic isolation are completed. The
influent is taken from the 7 extraction wells and 2 former pilot extraction wells. The new plant
uses dissolved air floatation (DAF) separation for removal of free product and suspended solids,
which is aided by a polymer injection system. The effluent from the DAF unit is filtered through
a hydromation deep bed filter which uses walnut shell media for grit removal and then polished
through a series of three of the five granular activated carbon (GAC) units to remove the PCP
and PAH until their concentrations are below the discharge levels specified in Table 4 below.
These discharge levels meet the substantive requirements under the National Pollutant Discharge
Elimination System (NPDES) permit. Five GAC units are available so the final treatment train
can be alternated to allow for change-out of loaded lead units (the first of three units that are in
operation at any time) without requiring interruption of treatment operations. Each of the GAC
units contains 10,000 pounds of activated carbon. Figure 5 provides the process flow diagram of
the new treatment plant.
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Table 4. Groundwater Treatment Plant Effluent Discharge Limits

Parameter Discharge Limit (ug/L)
Naphthalene
Acenaphthylene
Acenaphthene
9H-Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene '
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
indeno(1,2,3-cd)pyrene
Dibenzo{a,h]lanthracene
Benzo(g,h,l)perylene
Total PAHs
Pentachlorophenol 6

pH units 6.0-9.0
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Primary operations and maintenance of the extraction system and treatment plant include the
following:

e Extract groundwater to maintain hydraulic control by adjusting rates to compensate for
seasonal water levels

¢ Maintain extraction pumps
e Remove NAPL from each extraction well as needed
e Maintain treatment plant equipment
e Monitor treatment plant operation efficiency
. Monifor effluent concentrations
In addition, biological compliance monitoring to demonstrate compliance with Washington State

Whole Effluent Toxicity Testing and Limits (WAC 173-205) is conducted by the measurement
of acute and chronic toxicity affects of effluent on selected aquatic organisms.
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Annual operations and maintenance costs for the replacement extraction system and treatment
plant are approximately $500,000 to $700,000. '

- 4.2. West Harbor

4.2.1. Remedy Selection

The West Harbor ROD was signed in September 1992 with an amendment in December 1995.
The primary RAO for the West Harbor sediments is achievement of the Washington State
Sediment Management Standards Minimum Cleanup Levels (WAC 173-204-520) and reduction
of contaminants in fish and shellfish to levels protective of human health and the environment.

In order to define areas requiring specific types of remedial action at the time of the ROD, the
RAO above was supplemented by three objectives:

e to address sediments containing 5 mg/kg (dry weight) or more of mercury, as a means of
source control;

e to address intertidal sediments containing 1,200 pg/kg (dry weight) or more of HPAH.
Shellfish in such areas contained carcinogenic HPAH above levels established by EPA as
acceptable for protection of human health;

e to address predicted biological impacts, minimize potential sediment resuspension, and
limit biological uptake in areas where sediment concentrations of mercury exceed 2.1
mg/kg mercury dry weight. '

The major components of the selected remedy for the West Harbor OU include:

e Further evaluation and control of potential upland sources of contamination to West
Harbor sediments;

e Excavation, solidification/stabilization (if necessary), and upland disposal of sediments
with mercury concentrations exceeding 5 mg/kg (dry weight);

e Placement of a cap of clean sediment over areas of high concern for adverse biological
effects and potential contaminant resuspension and bioaccumulation;

e Thin-layer placement of clean sediments to enhance sediment recovery in areas of
moderate concern, -

e Natural recovery and monitoring in areas predicted to achieve the long-term sediment
cleanup objective without sediment remedial action;

e Continued institutional controls to protect human health from exposure to contaminated
fish and shellfish; and

e Long-term environmental monitoring to evaluate the effectiveness of the remedy.
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In December 1995, EPA issued an amendment incorporating the following changes to the
September 1992 ROD:

e Construct a nearshore fill and confined disposal facility (CDF) in intertidal areas adjacent to
the former shipyard property. Hotspot sediments were to be placed inside the CDF and
capped with clean material and asphalt. This fill would create 0.9 acres of additional land so
that the Washington State Department of Transportation (WSDOT) could reserve one acre of
the property for private boatyard or other water-dependent operations. To compensate for
habitat lost as a result of the nearshore CDF, WSDOT would:

o Enhance the outer wall of the nearshore CDF with a layer of gravel and/or small
pebble to provide favorable habitat (about 0.19 acre) for barnacles and mussels. The
habitat would resemble habitat lost at the fill site.

o Restore 0.6 acre of eelgrass immediately west of the nearshore fill.- Eelgrass provides
high quality habitat for juvenile fish and other marine life.

o Construct a 2-acre estuarine salt marsh habitat at the South Bainbridge Estuarine
Wetland and Stream Restoration Site (ultimately named Schel-chelb Estuary), near
Lynwood Center.

o Furnish the Suquamish Tribe with materials for a 1.5-acre Manila clam enhancement
project.

o Transfer 6 to 8 acres of tideland from WSDOT to the Suquamish Tribe.

e Implement contaminant source control measures at the former shipyard property acquired by
WSDOT to prevent soil contaminants from entering Eagle Harbor through groundwater
seeps or surface water runoff. These measures include: the treatment of heavily
contaminated soils in two areas; capping of property soils with asphalt; diversion of surface
water and groundwater; construction of a shoreline barrier to minimize seawater movement
through contaminated soils; implementation of pollution prevention practices; and access
restrictions. These measures would meet State of Washington soil cleanup standards for
industrial land use.

4.2.2. Remedy Implementation

The initial West Harbor OU remedial construction was completed during the summer of 1997.
The tidal barrier system, which includes the Seep Remediation Cap, was completed in 2006
(Figure 6). The total remedy consisted of the following activities.

» Source control through soil stabilization of two upland “hot spot” areas;

« Installation of a tidal barrier system adjacent to the former landfill located in the
northwest corner of the upland area to minimize the potential for seeps that could impact
capped sediments;
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o Installation of a drainage system along the northern boundary of the site to intercept and
cut off surface and shallow subsurface water run-on;

» Installation of an asphalt concrete cap across the upland area to minimize the potential
for soils to run off to capped sediments.

o Confined disposal facility (CDF) construction for contaminated sediments removed from
the site. On Figure 6 the extent is shown as the CDF membrane.

e Sediment capping.

o Mitigation for 0.9 acres of lost aquatic habitat.

e Intertidal barrier system.

o Institutional controls including deed restrictions and site-access controls for the active
WSDOT ferry maintenance yard..
4.2.3. System Operations/Operation and Maintenance

WSDOT conducted long-term monitoring of the subtidal and intertidal areas of the West Harbor
according to the Operation, Maintenance, and Monitoring Plan (OMMP 1997) for Years 1
through 10 (1998-2007). The OMMP was updated in 2008 for use during Years 11- 20 (2008-
2017). The most recent monitoring results (West Harbor OU OMMP Year 14;2011) are used to
determine remedy success. The primary activities associated with the OMMP include the
following;:

e Upland containment and Best Management Practice (BMP) inspections,

¢ Intertidal seep monitoring (all locations, with the 2011 locations emphasized, are shown
on Figure 7),

e Stormwater treatment system inspection.

All site access controls such as health advisories, deed restrictions, and fencing are operating as
constructed.

Annual operation and maintenance costs between 2008 and 2011 were approximately $25,000.
Operation and maintenance costs for 2007, prior to the OMMP update in 2008, were
approximately $128,000. Other costs within the last five years include the OMMP update for
approximately $14,000 and other work by maintenance facility staff associated with the NPDES
permit for approximately $25,000.

4.3. East Harbor OU

4.3.1. Remedy Selection
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The East Harbor ROD was signed in September 1994. The primary RAOs for the East Harbor
sediments are: '

e Achievement of the Washington State Sediment Management Standards (SMS)
Minimum Cleanup Levels (MCUL) (WAC 173-204-520)

e Reduction of contaminants in fish and shellfish to levels protective of human health and
the environment (Tables 5 and 6).

For subtitle areas the following actions were required in order to achieve RAOse:

e Capping of sediment if the top 10 centimeters of sediment contain contaminant
concentrations above the MCUL at the completion of upland source control.

For intertidal areas monitoring was required to determine if the surface 10 centimeters achieve
the MCUL within 10 years from control of significant sources to these areas through natural
attenuation processes. This is supplemented by an intertidal objective of concentrations of 1,200
ug/kg (dry weight) HPAHs, developed by EPA to address human health risks from consumption
of contaminated shellfish in intertidal areas.

An Explanation of Significant Differences (ESD) was signed in September 2007, specific to the
West Beach portion of the East Harbor OU. The ESD is consistent with the ROD RAOs and
prescribed the construction of an exposure barrier system (EBS) to address additional
contamination discovered following construction of the West Beach mitigation cap. In addition
to sediment quality standards (SQS) of the SMS, the ESD updated the cleanup levels to include
the Washington MTCA Method B soil cleanup levels (WAC 173-340-740). The EBS is
intended to provide a protective and durable exposure barrier allowing typical recreation
activities on the beach and in the harbor with a low likelihood of contact with un.derlying
contaminated sediments.

‘Table 5. Sediment Standards Chemical Criteria

Chemical of Concern SQs MCUL MTCA Method B

{mg/kg organic (mg/kg organic Soil CUL

carbon) ' carbon) (mg/kg)
Mercury 0.41mg/kg (dry 0.59 mg/kg(dry NA

weight) weight)
LPAHs 370 780 -
Naphthalene 99 170 3,200
Acenaphthylene 66 66 --
Acenaphthene 16 57 4,800
Fluorene 23 79 3,200
Phenanthrene 100 480 --
Anthracene - 220 1,200 24,000
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Chemical of Concern sas MCUL MTCA Method B
(mg/kg organic (mg/kg organic Soil CUL
carbon) carbon) (mg/kg)
2-Methylnaphthalene 38 64 320
HPAHs6 960 5,300 --
Fiuoranthene 160 1,200 200
Pyrene 1,000 1,400 2400
Benzo(a)anthracene 110 270 0.14
Chrysene 110 460 0.14
Benzo(b)fluoranthene - - 0.14
Benzo(k)fluoranthene - - 0.14
Total Benzofluoranthenes 230 450 --
Benzo(a)pyrene 99 210 0.14
fndeno(1,2,3-c,d)pyrene 34 88 0.14
Dibenzo{a,h)anthracene 12 33 0.14
Benzo(g,h,i)perylene 31 78 -
Pentachlorophenol - - 8.3

SQS - Sediment Quality Standard
MCUL - Minimum Cleanup Level
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Table 6. Sediment Cleanup Levels - Biological Criteria

SQS Biological Criteria

MCUL Biological Criteria

Sediments are determined to have adverse effects on
biological resources when any of the confirmatory
marine sediment biological tests of WAC 173-204-
315(1) demonstrate the following results

(a) Amphipod: the test sediment has a higher mean
mortality than the reference sediment and the test
sediment mean mortality exceeds 25%, on an absolute
basis.

b) Larval: the test sediment has a mean survivorship of
normal larvae that is less than the mean normal
survivorship in the reference sediment and the test
sediment mean normal survivorship is less than 85% of
the mean normal survivorship in the reference
sediment (i.e., the test sediment has a mean combined
abnormality and mortality that is greater than 15%
relative to time-final in the reference sediment).

c¢) Benthic abundance: The test sediment has less than
50% of the reference sediment mean abundance of any
one of the following major taxa: Crustacea, Mollusca, or
Polychaeta, and the test sediment abundance is
statistically different from the reference sediment
abundance.

d) Juvenile polychaete: The test sediment has a mean
biomass of less than 70% of the reference sediment
mean biomass and the test sediment biomass is
statistically different from the reference sediment
biomass.

e) Microtox: The mean light output of the highest
concentrations of the test sediment is less than 80% of
the reference sediment, and the two means are
statistically different.

The MCUL is exceeded when any two of the
biological tests exceed the SQS biological
criteria; or one of the following test
determinations is made:

(i) Amphipod: the test sediment has a higher
mean mortality than the reference sediment
and the test sediment mean mortality is more
than 30% higher than the reference sediment
mean mortality, on an absolute basis.

(i) Larval: the test sediment has a mean
survivorship of normal larvae that is less than
the mean normal survivorship in the
reference sediment and the test sediment
mean normal survivorship is less than 70% of
the mean normal survivorship in the
reference sediment (i.e., the test sediment
has a mean combined abnormality and
mortality that is greater than 30% relative to
time final in the reference sediment).

{iii} Benthic abundance: The test sediment
has less than 50% of the reference sediment
mean abundance of any two of the following
major taxa: Crustacea, Mollusca, or
Polychaeta, and the test sediment
abundances are different from the reference
abundances.

(iv} Juvenile polychaete: The test sediment
has a mean biomass of less than 50% of the
reference sediment mean biomass and the
test sediment biomass is statistically different
from the reference sediment biomass.

SQS — Sediment quality standard
MCUL — Minimum cleanup level

4.3.2. Remedy Implementation

The East Harbor Subtidal and Intertidal Sediment Caps were completed in three phases over nine
years (1993-2002). The West Beach mitigation cap was constructed in 2002, while the EBS was
completed in 2008. Completion of the cap, intertidal activities, and EBS described below provide
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the basis for the remedy implementation of the East Harbor OU. The major components of each
phase are shown in Figure 8 and include:

Phase 1 :

EPA issued an Action Memorandum for a non-time-critical removal action on June 15, 1993.
Sediment placement activities began September 1993, and concluded in March 1994.
Approximately 275,000 cubic yards (cy) of Snohomish River dredged material was placed in the
East Harbor, covering over 54 subtidal acres, to complete the removal action.

Phase 11

In 2000-2001, EPA extended the original subtidal sediment cap by an additional 15 acres in a
nearshore subtidal area adjacent to the former Wyckoft facility, known as the log-rafting area.
This area was not remediated during Phase I due to a lack of upland source control at the time.
The cap extended from the 1994 cap’s approximate 3-foot thickness contour (located
approximately 900 ft offshore) to the Wyckoff facility’s northern shoreline.

Phase 111

In early 2002, EPA placed an additional 50,000 cubic yards of clean upland borrow material in a
shallow subtidal and intertidal areas to create intertidal habitat to form a continuous intertidal
beach along the Eagle Harbor shoreline.

West Beach/Exposure Barrier System

To offset habitat loss associated with the sheet-pile wall construction and to enhance existing
shoreline functions of Eagle Harbor and the adjacent Puget Sound shoreline, EPA created a total
of 1,154 feet (approximately 2 acres) of intertidal beach along the western portions of the
property (in the north portion of the Former Log Storage/Peeler Area). Construction was
completed in February 2002. This habitat mitigation beach has been renamed the West Beach
and is considered part of the East Harbor Operable Unit based on its elevation and intertidal and
subtidal nature.

In the summer of 2005, Bainbridge Island residents reported observations of creosote odors and
orange staining on the West Beach, which was being accessed by the public for recreational use.
EPA responded to these reports by investigating the nature and extent of the contamination in
beach sediment and water. EPA confirmed the contamination and initiated the design of an
Exposure Barrier System (EBS) to eliminate potential human health hazards. Construction of the
EBS began in fall 2007 and was completed in 2008. The EBS covers high intertidal and shallow
subtidal sediments and consists of the following:

e Geotextile. A porous geotextile placed on the original beach minimizes the potential for
contaminated sediments to move into the environment. The geotextile also provides an
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additional deterrent for digging and a visual barrier to anyone who may dig deep into the
beach.

e Cobble Layer. A 1-foot-thick layer of 3- to 5-inch cobbles placed on top of the
geotextile provides an armor layer to resist wave energy, a highly permeable drainage
layer to convey groundwater to the bottom of the beach, a deterrent to digging a deep
hole in the beach, and a visual marker that shows if the habitat layer above has eroded to
the point of exposing the armor, indicating that beach maintenance is needed to replace or
to redistribute the habitat fill above. Cobble was placed over and beyond the geotextile
from approximately +14’MLLW to -5’MLLW.

e Habitat Fill Layer. Finally, a 2-foot-thick layer of habitat fill was placed to completely
cover the cobble layer providing fish habitat and completing the total 3-foot-thick
. separation provided by the entire EBS beach-cover system. The toe of the EBS was tied
into the existing subtidal cap via an extension of a 3 foot thick habitat layer of sand and
gravel to a depth of -10°MLLW, extending the toe to the southern edge of the existing
harbor cap.

4.3.3. System Operations/Operation and Maintenance

EPA is conducting long-term monitoring of the subtidal and intertidal areas of the East Harbor
according to the Operations, Maintenance, and Monitoring Plan (OMMP) that was approved by
EPA in July 1994, amended in May 1999, October 2002, and in May 2011. The most recent
monitoring results (East Harbor OU OMMP Year 17; 2011) are used to determine remedy
success. The primary activities associated with the OMMP include the following:

e Subtidal sediment cap monitoring to determine physical stability, effectiveness of
containing underlying contaminated sediments, and potential for recontamination.

o Intertidal area monitoring to determine physical stability in areas where cap material was
placed, effectiveness of containing underlying contaminated sediments, natural recovery,
and habitat use.

¢ EBS monitoring to determine physical stability, effectiveness of containing underlying
contaminated sediments, and habitat function.

Results from the latest monitoring are presented in the Data Review section below.

Total costs from the last five years associated with the construction of the EBS cap in 2008 and
operation and maintenance of the East Harbor OU are approximately $2,700,000.
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5. PROGRESS SINCE LAST REVIEW
5.1. Protectiveness Statements from 2007 Review

The following protectiveness statement was presented for the overall Wyckoft/Eagle Harbor
Superfund Site in the 2007 Five-Year Review Report:

“All immediate threats at the site have been addressed through containment of
contaminated soil and groundwater with a pump-and-treat system and sheet-pile wall,
removal and consolidation of contaminated soil, removal and capping of sediments, and
the installation of fencing and warning/fish advisory signs. The long-term protectiveness
of the remedial actions will be verified by additional monitoring and data collection as
outlined in Table 16 [of the 2007 FYR].”

5.1.1. Soil and Groundwater OU

The protectiveness statement for the Soils and Groundwater OU in the 2007 five-year review
(FYR) was:

“The final soil and groundwater remedy for the Former Process Area is expected to be
documented in 2008. The remedy is expected to be protective of human health and the
environment and to comply with Applicable or Relevant and Appropriate Requirements
(ARARS) upon completion. In the interim, exposure pathways that could result in
unacceptable risks are being controlled through operation of the groundwater extraction
and treatment system and institutional controls to prevent exposure to contaminated soil
and groundwater.”

5.1.2. West Harbor OU
The protectiveness statement for the West Harbor OU in the 2007 FYR was:

“The remedies have been implemented and are achieving the ROD objectives and
ARARs. Institutional controls are effective in controlling access to the upland areas, and
fish advisories are in place.”

5.1.3. East Harbor OU
The protectiveness statement for the East Harbor OU in the 2007 FYR was:

“Phases 1-3 of the subtidal and intertidal cap have been implemented and are protective
of human health and the environment. The remedy for residual contamination in the West
Beach intertidal area is expected to be protective of human health and the environment
upon completion and, in the interim, institutional controls are in place to limit exposure.
Areas of residual contamination in the North Shoal and East Beach areas are posted to
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restrict public access. Fish advisories are in place to prevent the ingestion of
contaminated fish and shellfish.”

5.2. Recommendations and Status from the 2007 Five Year Review

5.2.1. Overall Site (all OUs)

Recommendation: Evaluate any potential public health issues related to real or possible human
exposure to toxic materials at the site.

Status: The Agency for Toxic Substances and Disease Registry (ATSDR) conducted a health
consultation resulting in a report dated July 2009. The consultation purpose was to identify
potential harmful human health effects resulting from exposures to contamination remaining on
site. The focus of the consultation addressed specific activities that the public may participate in
including using the beach, swimming in the water, eating fish or shellfish, harvesting and eating
berries, and using the hillside trail system. A summary of the ASTDR health consultation is
provided in the Technical Assessment section (Section 7.3.1.4) of this FYR. In addition, the
Washington State Department of Health (WSDOH) performed a health consultation for the
commercial harvest of geoducks using data from two commercial harvest tracts near the Site. A
summary of the WSDOH health consultation is also provided in the Technical Assessment
section of this FYR.

5.2.2. Soils and Groundwater OU

Recommendation 1: Advance additional soil borings in the southeastern portion of the Former
Process Area to characterize aquitard conditions.

Status: Two monitoring wells and 2 soil borings were installed in 2008 in the southeast corner of
the Former Process Area. These borings confirmed that the last 100-150 feet of the sheet-pile
wall in the southeastern area is not sealed in the aquitard, but in the relatively dense glacially
compacted lower aquifer. Mobile NAPL was not observed in borings where the aquitard was
absent indicating that this condition may not adversely impact the effectiveness of the sheet-pile
wall.

Recommendation 2: Install additional groundwater monitoring wells in the Former Process
Area.

Status: Additional groundwater monitoring wells were also installed in 2008. Six lower aquifer
monitoring wells were installed around the perimeter of the Former Process Area to complete the
lower aquifer monitoring network at the edge of the sheet-pile wall. Five lower-aquifer and three
upper-aquifer monitoring wells were installed in the Former Process Area. Used in conjunction
with existing wells, these new wells established 5 new vertical hydraulic containment well pairs
supplementing the existing 4 hydraulic containment well pairs.
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Recommendation 3: Document final remedy selection and proceed with implementation.

Status: EPA is currently re-evaluating additional source removal options for the Soils and
Groundwater OU. A focused feasibility study will be produced to determine if source removal
and treatment would better address the NCP’s nine decision-making criteria and the general
preference for treatment of principle threats.

5.2.3. West Harbor OU
No recommendations and follow-up actions were presented for the West Harbor OU.
5.2.4. East Harbor OU
Recommendation 1: Construct an exposure barrier system at the West Beach
Status: EPA constructed an exposure barrier system at West Beach in 2008.

Recommendation 2: Evaluate additional potential response actions in the North Shoal and East
Beach areas as appropriate based on continued monitoring.

Status: EPA is currently conducting a FFS to evaluate potential remedial options for the North
Shoal and East Beach. The most recent monitoring occurred in 2011 which included all of the
East Harbor OU. Results from this monitoring may lead to future response actions including
maintenance/replenishment of capped areas.

Recommendation 3: Continue to track developments in the tribal shellfish consumption and the
effects of sediment contamination on fish and shellfish.

Status: The Suquamish Indian Tribe has a shellfish consumption rate of 498 grams per day. This
rate is the 95™ percentile of all adult respondents documented in the August 2000 Fis
Consumption Survey of the Suquamish Indian Tribe of the Port Madison Indian Reservation,
Puget Sound Region. This rate is much greater than the consumption rate of 21.5 gram per day
used in the HHRA described in the ROD. Fish tissue sampling has not been conducted. Clam
tissue sampling on the East Beach and North Shoal occurred in 2003 and 2011. As part of this
FYR, a risk calculation was performed to determine the risk of ingestion of clam tissue at
Wyckoff using the Suquamish Indian Tribe shellfish consumption rate above. This calculation is
described in the Technical Assessment section (Section 7.3.1.3.1). OMMP sediment sampling
also occurred in 2011. The final mbnitoring report summarizing the clam tissue and sediment
results was made available in September 2012. Details of this report are included in the Data
Review section (Section 6.2.3).
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6. FIVE YEAR REVIEW PROCESS
6.1. Administrative Components, Community Notification, and Document Review

6.1.1. Administrative Components of the Five Year Review Process

The EPA Remedial Project Manager for the Wyckoff/Eagle Harbor Superfund Site Five-Year
Review is Howard Orlean. The five year review team included the following personnel from the
USACE Seattle District: Tom Clayson (chemist), Deborah Johnston (biologist), Sharon Gelinas
(geologist), Marlowe Laubach (chemical engineer), and Maleena Scarsella (environmental
engineer). In November 2011, EPA held a scoping meeting (teleconference) with the review
team to discuss the Site and items of interest as they related to the protectiveness of the remedy
currently in-place. A review schedule was established that consisted of the following:

e Community notification

e Document review

e Data collection and review

e Site inspection

e Local interviews, and’

e Five-year review report development and review.

6.1.2. Community Notification and Involvement

A public notice announcing the five-year review for the Site was published in the Bainbridge
Review on 13 January 2012. The notice provided a brief background of the Site, explained the
reason for the five-year review, and invited the community to submit comments and questions
regarding remedy performance via a toll-free phone number or by contacting the RPM directly.
Four people contacted EPA as a result of this advertisement. A copy of the public notice is
provided in Appendix F. Community comments are provided in Appendix G. The five-year
review report will be made available to the public once it has been finalized. The report will also
be available in the EPA Records Center in EPA Regional office in Seattle and the Site
Information Repository at the Bainbridge Island Public Library.

In addition to the public notice announcing this five-year review, since the last five-year review
fact sheets have been made available to the public in October 2007, August 2009, and September
2009. The fact sheet topics included:

e October 2007 — Closure of West Beach (Pritchard Park) for the construction of the EBS.

e August 2009 — Results of the ATSDR Health Consultation

e September 2009 — Notification of a public meeting regarding remedial action work in the
Former Process Area
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e September 2009 — Replacement of the groundwater treatment plant

6.1.3. Document Review

This five-year review included a review of relevant, site-related documents including RODs for
each OU, monitoring reports, investigation reports and recent monitoring data. A complete list of
the documents reviewed can found in Appendix A.

6.2. Data Review

6.2.1. Soils and Groundwater OU

Treatment Plant Performance and Compliance Monitoring

Extraction wells currently in use are PW-1, PW-2, PW-4, PW-5, PW-6, PW-8, PW-9, EW- 2 and
EW-6. When the extraction system is fully operational, maximum flow rates are 57 to 60 gpm;
the average extraction rate per well ranges from less than 1 to about 15 gpm. In addition to

recovering groundwater, the extraction well system is designed to recover NAPL composed of
both LNAPL and DNAPL. From 2007 and 2011, 5,657 gallons of NAPL were recovered.

Treatment plant performance and discharge monitoring is conducted weekly at eight sampling
points within the new groundwater treatment plant. Results are used for daily operations
decisions and are provided to EPA and Ecology in monthly reports. The most critical samples
collected in the performance monitoring program are the samples used to evaluate differences in
contaminant concentrations between the lead carbon unit and the third (lag) unit in the treatment
series that consists of three carbon units operating at any time (the lead, mid, and lag units).
These samples provide early warning when carbon loading is approaching the breakthrough
threshold (the point where contaminants in the carbon unit effluent exceed a certain
concentration) so that action can be taken before that happens. These samples also determine
whether the treated effluent will meet discharge standards for these contaminants. When
concentrations of PAHs and PCP leaving the lead unit are over 60% of the concentrations
entering the unit, the lead carbon unit is taken offline, and is replaced in the train by the mid unit
(which becomes the lead unit) and a fresh unit (that has been on standby) is put online as the lag
unit. Effluent discharge limits to Puget Sound have never been exceeded.

In addition to chemical samples, biological samples are collected near the treatment plant outfall
and analyzed for toxicity both quarterly and annually. Results of both the annual and quarterly
biomonitoring tests have consistently demonstrated compliance with Washington State discharge
limits for toxicity as described in WAC 173-205-020. The frequency specified for Inland
Silversides acute toxicity testing required in the NPDES permit has been modified from quarterly
monitoring (the initial permit requirement) to annual. This modification is noted in the 2005

54




Wyckoff/Eagle Harbor Superfund Site
Bainbridge Island, WA
Third Five-Year Review Report

groundwater treatment plant operations and maintenance Quality Assurance Program Plan
(USACE, 2005).

Groundwater Monitoring

Groundwater monitoring is used to evaluate hydraulic containment/isolation performance and
consists of water level monitoring in the upper and lower aquifers and contaminant concentration
monitoring in the lower aquifer. In 2008, 16 wells were installed in the upper and lower aquifers
to create new vertical well pairs for containment assessment and to complete the monitoring well
network at the edge of the sheet-pile wall.

Water level data is currently assessed at 10 upper/lower aquifer well pairs: CW03/CW02,
CWO8/P4L, CW13/VG4L, MW14/CW05, MW18/CDMWO01, PO03/CDMWO02, PO13/VGIL,
VG2U/VG2L, VG3U/VG3L, and VG5U/VGSL. Containment is evaluated by comparing the
average water levels recorded during a monitoring period, which is typically 90 days. If the
average lower aquifer elevation is greater than the average upper aquifer elevation (i.e. upward
or positive gradient), then containment is demonstrated. A negative gradient indicates downward
flow of groundwater from the upper aquifer to the lower aquifer and non-containment. A review
of the gradient data for each monitoring period between 2007 and 201 1 indicated, that overall,
containment was generally demonstrated (see data presentation in Appendix E). However, there
were some periods of negative gradients during 2010 when containment was not demonstrated.
An evaluation of the negative gradients and cumulative precipitation between 2007 and 2011
indicated that some of the highest negative gradients occur during periods of heavy rainfall,
particularly during the fall and winter months (see data presentation in Appendix E). The issues
with containment in 2010 have also been associated with the new GWTP startup and initial
operation. Optimization of the extraction system operation and pumping rates could improve
hydraulic containment performance during the fall and winter months and assess when the
system should be restarted after the extended summer maintenance period.

Contaminant concentrations in the lower aquifer are monitored to determine long-term
concentration trends of chemicals of concern in the lower aquifer. Groundwater samples are
collected according to the Sampling and Analysis Plan (USACE and SCS 2004 and USACE
2005); however there is no specified schedule or well list. Between 2007 and 2011, there were
four sampling events: January 2008, February 2009, September 2009, and May 2010. During the
last two events, 25 monitoring wells were sampled: 24 wells in the lower aquifer from the site
and 1 well in the upper aquifer to assess potential groundwater migration through the hole in the
aquitard in the southeast area of the site.

A summary of contaminant concentration data and time-series graphs are presented in Appendix
E. From 2007 and 2011, PAHs were detected above cleanup levels in monitoring wells CW035,
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CW12,CW1S5, PZ-13, P-3L, P-4L, VG-2L, and PZ-07 (upper aquifer). During the period of
non-containment in 2010, concentrations in lower aquifer wells CW05, CW09, CW15, PZI11,
VG-2L, and VG-3L slightly increased (CH2MHill 2010). A groundwater monitoring program
with regularly scheduled sampling events has been implemented in order to obtain a
comprehensive assessment of hydraulic containment and long-terin concentration trends.

Sheet-pile Containment Wall

Two sheet-pile walls are in place at the Soils and Groundwater OU. One containment wall is
placed around the outer, shore-side perimeter of the site. The wall is approximately 1,870 feet
long, extends approximately 20 to 90 feet below grade, and is embedded into the aquitard layer.
The thickness of this sheet-pile wall varies from 11.9 mm (0.47 inches) to 17.1 mm (0.67
inches). A second sheet-pile wall is installed within the outer containment wall area. This
second wall was installed to isolate a section of the site for the purposes of the thermal
remediation pilot study. Construction of both walls was completed in February 2001.

Performance of the perimeter sheet-pile wall is not monitored on a regular basis. An evaluation
of the corrosion potential for the wall was conducted in 2004 (URS and CH2MHill 2004).
Results show that the upper splash zone on the seaside portion of the wall has the highest
corrosion rates due to the constant wetting and oxygen availability from seawater spray. During
the site inspection in 2012, the sheet-pile wall along the northeastern portion of the site appeared
to have the most corrosion. To ensure the long-term performance of the perimeter wall,
corrosion control methods should be considered.

6.2.2. West Harbor OU

WSDOT completed construction of the CDF and the initial tidal barrier in December 1997. An
additional tidal barrier along 600 feet of shoreline near the northern boundary was completed in
2006 due to persistent elevated metals concentrations in the intertidal seeps. Long-term
monitoring was completed from 1998 through 2007 (Years 1 through 10) according to the 1997
OMMP. The OMMP was updated in 2008 following a review of the data collected in Years 1
through 10. A summary of the 1997 OMMP standards, performance monitoring conducted from
1998 through 2007, and the 2008 OMMP requirements is presented in Table 7.

Monitoring activities include inspection of the site BMPs and stormwater, groundwater
monitoring and intertidal seep monitoring. Construction activities at the site also have the
potential to impact inspections and monitoring results. During the current five-year review
period (2007-2011) construction activities included: repairing and maintaining the dock
facilities, Slip E, and existing utilities; rehabilitation of the existing maintenance building to



Wyckoff/Eagle Harbor Superfund Site
Bainbridge Island, WA
Third Five-Year Review Report

address structural, seismic, and functional needs; construction of a maintenance building annex;
and repair of the floating dock at the passenger slip.

Inspections

Site and stormwater inspections are required to ensure compliance with the following objectives:

o Control direct contact exposures and associated human health risks associated with soils
contained below asphalt-concrete pavement and stabilized soil layers.

e Control erosion of soils contained below asphalt-concrete pavement layers into Eagle
Harbor.

e Control infiltration of precipitation and surface water run-on into soils contained below
asphalt-concrete pavement layers.

¢ Minimize suspended solids and contaminant concentrations in future stormwater runoff
discharged from WSDOT-owned properties to further protect water and sediment quality
in Eagle Harbor.

Site inspections have been completed annually as required by the OMMP. A summary of the
potential problems observed during the site and stormwater inspections during the five-year
review period are presented in Appendix E. Site features are shown on Figure 6. All significant
problems identified during the inspections have been repaired or are planned for repair when
funding is available. Cracks have been frequently observed and have been repaired; however,
some recent repair techniques have been unsuccessful. The need for long-term repairs or
replacement of the asphalt-concrete cap should be considered.

In accordance with the storm water pollution prevention plan (SWPPP) (WSF, 2011), the OU is
inspected during both wet and dry conditions for operation, source control, erosion and sediment
control, and stormwater treatment BMPs. Stormwater quality samples are collected on a
quarterly basis. Benchmark levels were exceeded in 2008, 2009, 2010, and 2011 for total zinc
and total copper, but have been associated with improperly covered construction materials.
There have been no exceedences of benchmark levels since February 2011 when construction
was completed and all construction related equipment and debris was removed from the site.
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Table 7. Summary of the West Harbor 1997 OMMP meonitoring performance standards, performance of monitoring conducted in Years 1 through 10

(1998 through 2007), and the 2008 OMMP monitoring requirements (from Herrera, 2008b).

Monitoring
Component

1997 OMMP Performance Standard

1998-2007 Performance

2008 OMMP Requirement

Inspection

West Harbor OU

Inspect and report to ensure health
advisory updates, no breaching of
fencing, unobstructed northern cutoff
drainage system, no cracks in asphalt,
and upland excavation and piling
restrictions.

Performed as required, including
repaired fencing and asphalt
subsidence.

Continue annual site inspections
during a summer low tide.

Stormwater

Inspect and report to ensure stormwater
treatment system maintenance,
research, upgrade, and permit
compliance.

Performed as required, including
maintenance of oil-water
separators.

Continue annual stormwater
inspections during wet and dry
conditions, and conduct additional
monitoring according to current
NPDES permit.

Water Quality

Piezometers

CDF water levels remain above 10 feet
MLLW, which was lowered to 8.7 feet
MLLW in 1999 based on elevation of
hotspot sediments.

Performed as required.

Monitor water levels in piezometers
PZ-02 and PZ-03 during ground water
monitoring in Years 14 and 19 (2011
and 2016).

Ground Water

Well and well point samples shall meet
Washington State marine water criteria
for mercury {Hg), copper (Cu), and zinc
(Zn).

Performed as required except for
overestimated Cu due to analytical
interference, and elevated total Hg
due to suspended sediment.

Monitor well MW-01 once in Years
14 and 19 (2011 and 2016) for
routine field parameters and metals
(Hg, Cu, and Zn). No well point
monitoring is required.
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Monitoring 1997 OMMP Performance Standard 1998-2007 Performance 2008 OMMP Requirement
Component ’
Surface Water Use as background for comparison to Performed as required. Monitor ravine stream once in Year
ground water. 11 (2008) for Cu and Zn; additional

monitoring will be conducted if
contaminated seepage is observed.

Intertidal Seeps Seep samples shall meet Washington Seep under Pier A (SP-01) met all Inspect the seep remediation cap on

| State marine water quality criteria for Hg, | criteria. Seeps at tidal barrier (SP- an annual basis during a summer low
Cu, Pb, and Zn. 02 and SP-04/5) exceeded Cu and tide, and test up to 4 seeps exceeding

Zn criteria until capped in 2006; 1 gpm for Cu and Zn once in Years 11,

slight exceedence of Cu criteria in 15, and 20 (2008, 2012, and 2017).
one seep since capping.

Sediment Quality

Surface Sediment | Surface sediment samples (0-10 cm) Performed as required except for 2 | No surface 'sediment monitoring is
from 10 cap stations shall meet the cap stations in 2005 due to required.
minimum cleanup level (MCUL) criteria contamination by off-site
for Hg. suspended sediments and
bioturbation.
Sediment Trap Sediment trap samples shall meet the Performed as required. No sediment trap monitoring is
' sediment quality standards (SQS) for required.
mercury.
Bathymetric Berm and cap areas shall not erode more | Performed as required except for No bathymetric surveys are
Survey than 0.5 feet. several small areas that may have required, but a survey may be

eroded but did not compromise the | conducted if there is a significant
integrity of the berm or cap. earthquake or cap disturbance.

Tissue Quality
Fish Tissue Fish tissue mercury concentrations shall | Performed as required. No fish tissue monitoring is required.
be less than 0.22 mg/kg.
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Monitoring 1997 OMMP Performance Standard 1998-2007 Performance 2008 OMMP Requirement
Component
intertidal HPAH Area
Surface Sediment | The 95th percent upper confidence limit | Performed as required. No sediment PAH monitoring is
(UCL) of sediment PAH concentrations at required.

10 stations shall not exceed the minimum
cleanup level (MCUL) for individual and
cumulative PAHs.

Shellfish Tissue The 95th percent upper confidence limit | Performed as required. No shellfish tissue PAH monitoring is
(UCL) of the average carcinogenic PAH required.

toxicity equivalency concentrations '
(cPAH-TEF) shall be less than 60 pg/kg
wet weight.

Habitat Performance
Low Tide Survey Verify that habitat and armor materials Performed as required. No low tide surveys are required.
have not eroded in the berm, cap, and
tidal barrier areas, and that the habitat
layer is colonized by macroinvertebrates

and macroalgae.

Underwater Verify that that the habitat layer is Performed as required. No underwater video surveys are
Video Survey colonized by macroinvertebrates and required.
macroalgae.
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Monitoring 1997 OMMP Performance Standard 1998-2007 Performance 2008 OMMP Requirement
Component
Eelgrass Plant and monitor eelgrass meadow in a Initial planting failed and a second No eelgrass planting or monitoring is
Monitoring 0.6-acre plot located immediately west of | planting conducted as a required.
the cap. contingency action also failed due
to excessive macroalgae growth.
Schel-chelb Estuary monitoring data shall meet Performed as required. No additional estuary monitoring is
Monitoring requirements for minimum size, soil required, but WSDOT will continue to
texture, slope, conductivity, native plant provide updated maintenance
cover, tree cover, invasive species cover, reports as needed.

bird species richness and diversity,
benthic invertebrate species richness,
and culvert fish passage. )
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Groundwater

Groundwater monitoring is conducted to verify the design parameters of the CDF. Monitoring
includes measurement of water levels in two piezometers (PZ-02 and PZ-03) within the CDF to
ensure that groundwater level is below the surface of the contaminated sediments (8.7 feet
MLLW) and water quality monitoring at one monitoring well (MW-01) located down-gradient of
the CDF. Water quality samples are analyzed for total suspended solids (TSS), total mercury,
and dissolved mercury, copper, and zinc. Data are compared to the Washington State marine
water quality criteria due to the hydraulic connection between groundwater under the cap and
surface water in Eagle Harbor.

Piezometric data are presented in Appendix E and monitoring locations are shown on Figure 6.
Water level data collected in 2007 and 2011 were above 8.7 feet MLLW. Water quality data are
presented in Appendix E. With the exception of temperature in 2007, all parameters were below
marine criteria and within the range of values observed since Year 1 (1998). The piezometric
and water quality data indicate that the CDF continues to function as designed.

Intertidal Seeps

Water quality monitoring of the intertidal seeps located between the CDF and soil stabilization
area 1 (SSA1) is required to verify that the relatively high metals concentrations detected in
seepage discharged during the remedial design were sufficiently controlled during the cleanup
actions. All seep sampling is performed when the predicted tide in Eagle Harbor is between -1
and +1 foot MLLW. In the event that multiple seeps are observed, the seep with the highest flow
is sampled, along with up to 2 or 3 other additional seeps exhibiting the minimum and maximum
salinity of those remaining seeps having a discharge rate greater than 1 gpm. Water quality
samples are analyzed for TSS, and dissolved copper and dissolved zinc. Additional seep
monitoring is to be conducted if unusual seep characteristics are observed during an annual site
inspection. Examples of unusual seep characteristics include the presence of rust-stained
sediment (indicative of mobilization of certain dissolved metals), turbid water, and excessive
discharge rate (e.g., greater than 10 gpm).

Water quality data is compared to the Washington State marine water quality criteria. In the
event that one or more of the seep metal concentrations exceed acute water quality criteria, then
each value is compared to the 95% upper prediction interval (UPI) of the baseline conditions
established after the seep-remediation—cap was constructed (October 2006 through May 2008) as
described in the OMMP (Herrera 2008b). An exceedance of the UPI indicates that there is a
statistically significant increase in concentrations. '
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Seep data are presented in Appendix E and includes all baseline seep data and data collected in
2011. Seep monitoring locations are shown on Figure 7. Baseline metals concentrations are
well below concentrations observed prior to 2006. Concentrations of dissolved copper in
baseline seep data ranged from 1.36 to 6.33 ug/L, with a mean of 3.2 pg/L and UPI of 6.6 ug/L.
Concentrations of dissolved zinc ranged from 2.18 to 19.63 pg/L, with a mean 0 9.13 pg/L and
UPIof 21.1 pg/L. There were slight exceedances of the marine water quality criteria for
dissolved copper concentrations during the baseline monitoring in 2007; however, the magnitude
of the exceedance and the dilution of the seep by stream waters indicate that these copper
concentrations should have no impact on aquatic biota.

Long-term seep monitoring data collected in 2011 show that there was one exceedance of the
marine water quality criteria at location SP-12. The detected copper concentration, 5.38 pg/L, is
lower than the baseline data UPI indicating that it is not significantly different than baseline
conditions. All other metal concentrations were below marine criteria. The marine water quality
criteria for temperature was not met in 2011; however, the temperatures measured are within the
range measured during the baseline sampling. The long-term seep monitoring data indicate that
the seep-remediation-cap is continuing to function as designed.

. 6.2.3. East Harbor OU

Several sediment caps are monitored as part of the OMMP; Phase I constructed in 1994, Phase 11
constructed in 2000, Phase III constructed in 2001, and the EBS constructed in 2008. Additional
areas are also monitored. These areas are presented in Figure 9 and include:

e North Shoal — This consists of the intertidal area on the north shore of the former
Wyckoff facility. It is bounded to the west by the intertidal cap and to the east by East
Beach.

e East Beach — This consists of the intertidal area on the eastern side of the former Wyckoff
facility. It is bounded by the North Shoal and extends south to the Wyckoff property
boundary. '

e West Beach — West Beach (formerly known as the Mitigation Beach) lies at the western
edge of the Wyckoff facility property and encompasses both the EBS and the riparian
habitat upland from the intertidal EBS.

The 2011 OMMP provides the monitoring requirements for the areas identified above.
Monitoring objectives were described in Section 4. To determine the physical stability of the
cap, monitoring included bathymetry of the subtidal caps, beach elevation surveys to review the
stability of intertidal structures at East Beach and the North Shoal, grain-size distribution
surveys, and sediment-transport modeling to increase the understanding of coastal sediment
erosion. Figures 10 through 12 show the physical stability sample locations.
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To determine contamination isolation, surface and subsurface sediment sampling was conducted
in the subtidal cap and intertidal areas. To determine natural recovery, visual inspection and
sampling of intertidal seeps was also conducted in the North Shoal and East Beach areas.
Figures 13 through 17 show the chemical analysis sample locations, including surface and
subsurface stations throughout the East Harbor OU.

To determine effectiveness of the remediation as a functioning habitat, limited biological
monitoring was also conducted. Clam tissue sampling was conducted in 2011 as described
below. A survey of the use of intertidal and subtidal cap areas by forage fish and habitat use
surveys were completed since the last FYR. Figures 18 through 21 show the locations of the
habitat surveys.

The Final 2012 Monitoring Report (HDR 2012) provided results from the monitoring conducted
from June 2011 through November 2011 in accordance with the 2011 OMMP. USACE ‘
conducted a clam survey of the East Beach, North Shoal, and West Beach in May 2011. In
addition to these two studies, the University of Texas investigated PAH concentrations in pore-
water at different depths in the subtidal caps to examine the transport of contamination into the
biologically active surface water area (Thomas, et. al, 2012) in November 2011. The following
presents a summary of the results from these studies.

Appendix E presents all the data summarized below.

Subtidal Caps (Phases I and II)

Physical stability

Per the Final 2011 Monitoring Report (HDR 2012), the northern and southern sections of the’
subtidal cap are physically stable, and generally have remained at the target thickness (three feet
of cover thickness). This conclusion is based on the bathymetric profiles, cap thickness
measurements from the sediment cores, and results of the sediment mobility analysis modeling.
The bathymetric contours comparing 1999 to 2005 (Figure 23) reflect placement of material
from both construction of the Phase II/III cap and likely from natural depositional processes.
Comparison of bathymetric contours from 2005 and 2011 show additional material accumulation
on top of the Phase II cap. The Phase II cap area meets or exceeds the target remedial goal of 3 ft
of cover material (Figure 24). Figure 22 shows the elevations changes between 1999 and 2011
and the cap thickness measured in 2011.

An area within the central Phase I cap identified by stations F-7, F-9, G-8 and I-8 has less than 2
ft of Phase I cap material - less than the remedial target thickness. The Year 8 monitoring also
noted that G-8 was below target cover levels. The 2011 monitoring results suggest no further
erosion has occurred based on 2011 bathymetry results and core evaluation at G-8. A comparison
of core thickness at G-8 from past monitoring events shows that the thickness has remained the
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same since at least 1997. Despite the fact that stations F-7, F-9, and I-8 were not evaluated in
2003, the 2011 bathymetric data suggest that this area has remained stable since 1999.

The northern section of the Phase I cap, stations H-2 through M-2, appear to be stable and
remain at the desired thickness as shown in Figure 24. The bathymetric comparisons show both
erosional and depositional areas, but overall the trend is depositional with apparent net accretion
of sediment. Cores collected at H-2 and J-2 showed cover material equal to or greater than the
target goal of 3 ft. '

The areas immediately proximal to the ferry lane (gﬁds E-3 through I-3, and G-4 through J -4)'
are not physically stable and do not have cap material at the target remedial goal. The
bathymetric profiles (Figure 23) clearly indicate areas of erosion around the ferry lanes that
occurred between 1999 and 2005; since 2005 that same area remains stable (Figure 24). This is
further supported by the complete absence of capping material at H-4 and G-4 and less than 1 ft
of material at J-4. Since 1998, erosion has been recognized within this so-called “scour zone”,
but the full extent of that was not previously identified. The Year 8 monitoring event did not
include monitoring in the northern cap. The bathymetric data and the sediment mobility analysis
modeling indicate that most of the observed scour occurred prior to the 2005 bathymetric survey.
The 2011 survey did not show any additional significant erosional or depositional areas.

Sediments at station J-9 may not be physically stable, and do not have the requisite cover
thickness. Three of the four coring locations exhibited complete lack of cover material (J-9b, J-
9c¢ and J-9d), while J-9a had only 1.2 ft of Phase II/III capping material. Whether this lack of cap
material is due to erosion or because J-9 did not receive either Phase I or Phase II cover material
remains a question. Grid J-9 is outside both the Phase I and Phase II cap boundaries. The absence
of Phase I cap material in the cores suggest that J-9 was not included in the 1994 cover
operation. Figure 22 shows the measured cap thickness relative to the capping boundaries, and
the 1999 — 2005 bathymetric comparison. While elevation gains of up to five (5) ft within the
Phase II cap boundary (Figure 22) are evident, within Grid J-9 at three of the four core locations
no elevation gains are shown. Results of the sediment mobility analysis suggest that there is not
sufficient tidal, wind-wave, or ferry-induced wave energy to mobilize and erode the Phase [I/111
cap material. One additional possibility is that material was placed, but was not stable on the
slope at J-9, and sloughed off into deeper water. However, the slope at J-9 is 0.12 ft rise for
every foot of run. The Phase II course sand/fine gravel is generally stable until slopes of 3:1 are.
exceeded. The collective body of evidence suggests that J-9 was not adequately capped by the
2000 cover event.

J-10 samples appear to be physically stable, with target cover thickness met in two of the three
cores. The bathymetric profiles show accumulations over grid J-10 of up to 5 ft from 1999 —
2005, reflecting the thickness of the cover material placed in the Phase II cap. Of the three cores
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collected, J-10a and J-10c had cover thickness of 2.8 and 4.4 ft, respectively, while J-10b had 1.3
ft of cover material.

Effectiveness of Cap Isolation

Per the Final 2011 Monitoring Report (HDR 2012), subtidal caps are effectively isolating the
underlying contaminant sediments, with the exception of stations within the ferry lane scour
zone. This is shown from the results of 20 surface sediment sample and 14 through-cap core
samples. Only three of the 20 surface samples exceeded the SQS (stations G-4, H-4, and I-4) and
these were located within the ferry scour zone. All other areas of the subtidal caps met the
surface sediment target remedial goals (concentrations less than the SMS standards for PAHs,
dibenzofuran, and pentachlorophenol.) Surface and subsurface sediment results are shown in
Figures 25 and 26.

For the J-9 grid cell, the cap may not effectively isolate the underlying contaminated sediments
in the long term. Though all surface samples at J-9 had no detected analytes that exceeded SQS,
either no cover was present or only 1 foot of cover was present at these sample locations. Core
samples showed NAPL present within 1 — 2 ft below mud surface.

At grid J-10, the cap appears to be effectively isolating the underlying contaminated sediments.
There were no exceedances of the SMS in surface sediment samples. Results for grid J-9 and J-
10 are shown in Figure 27.

From the University of Texas study, “In general, only surficial samples that exceeded screening
criteria may be of concern in that only these samples are exposed to surface water and benthic
organisms. No surface water or near-surface porewater sample concentrations exceeded surface
water quality standards (SWQS). One porewater concentration measurement was in exceedance
of SWQS, benzo[a]pyrene at Location J-9 at a depth of 33 inches below the surface. The
measured concentration was 41 ng/L (SWQS of 18 ng/L)” (Thomas, et.al, 2012).

Intertidal Cap

Phvsical stability

The intertidal Phase III cap is physically stable based on the comparison of the 2005 and 2011
bathymetry which show the area is either stable or depositional over that time frame. No cores or
cover thickness measures were made in the intertidal cap; therefore no assessment was made of
whether the cap remained at the design thickness. Elevation differences are shown in Figures 22
through 24.

Effectiveness in contaminant isolation

All analyses of the cover material were below both the SQS and the ROD-defined human health
risk criteria.
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Habitat Use

The intertidal cap provides habitat for clams, invertebrates, macroalgae, forage fish, and birds.

Clams were identified in this area and tissue was analyzed in the 2011 clam tissue sampling

effort (USACE 2012). A previous clam survey was conducted in 2003. However, comparisons
of PAH levels from the 2003 and the 2011 sampling could not be performed because the

- quantitation limits in the 2003 analyses were much higher than those in 2011. It is recommended

that an additional clam tissue collection occur to provide data for a time-trend of increasing or

decreasing exposure to PAHs at the Site.

Exposure Barrier System

Physical stabilitv

The EBS may not have achieved physical stability; particularly in the lower intertidal areas.
There is an apparent loss between 1-2 ft in the lower intertidal zone and material gains of 2 ft in
the upper intertidal zone as shown in Figure 28. However, all of the low intertidal stations with
field cover measures showed greater than 1 ft of cover thickness. (Figure 29). The four stations
where there was less than 1 ft of material were in the high intertidal area at the upper edge of the
fill area, where the habitat fill merged with the existing beach (Figure 29). .

Effectiveness in contaminant isolation
All chemical analyses of the cover material were below the SQS and the ROD-defined human
health risk criteria.

Habitat function
Clams were generally not observed in the EBS and very few forage fish were found; and fewer

invertebrates. The 2011 and 2012 forage fish spawn survey determined that, for the two dates
surveyed, the area is currently utilized by spawning and sand lance and to a lesser extent surf
smelt. Data is limited to determine whether the EBS is providing functional habitat to marine
aquatic organisms. (HDR 2012). Further monitoring would be needed to determine whether the
EBS is providing functional habitat.

North Shoal/East Beach

Phvsical Stability

The overall trend at both the North Shoal and East Beach is that both areas remain physically
stable (Figure 23 and 24). For the North Shoal, areas ot erosion are indicated in the subtidal area
from 1999 — 2005 (Figure 23), and accretions of sediment in those same areas from 2005 and
2011 (Figure 24). The North Shoal intertidal area shows neither erosion nor accretion between
1999 and 2011. Whether these apparent elevation gains/losses in the subtidal area reflect real
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physical processes or are an artifact of the survey and topographic modeling error is not clear,
but it can be concluded that the overall trend is that there is no net loss or gain of sediments at
the North Shoal.

East Beach has remained stable between 1999 and 2011. Neither erosion nor accretion is
indicated in the elevation surveys (Figures 23 and 24).

Natural Recoverv

Natural recovery is occurring on North Shoal. In the 10 years since control of sources, natural
recovery has achieved a 97 percent reduction in surface sediment PAH levels. With the
exception of areas in grid cell K9, (defined by grid sub-cells K9-B4 and K9-D3 (Figure 14)), the
North Shoal has achieved the natural recovery cleanup goal of having contaminants at levels
below the human health cleanup goals and the SMS/MCUL within 10 years of source control.

Thus, North Shoal has met the ROD-defined natural recovery cleanup goal of HPAH
concentration of 1,200 mg/kg and PAH concentrations below MCUL within 10 years of source
control, except at K9-B4 and K9-D3. At these areas, additional time will be needed to achieve
natural recovery goals. Figure 30 shows the North Shoal results.

Natural recovery is occurring at East Beach. Surface sediment PAH concentrations have declined
by one or more orders of magnitude between 2003 and 2011. Only two surface stations on the
northernmost transect (M10-E4 and N10-A4) exceeded human health cleanup goals and the
SMS/MCUL within 10 years of source control. The subsurface sediments at East Beach still
contain residual hydrocarbon in M10-E4, N10-A4, N11-A2, and N11-BS5 (Figure 14). NAPL-
bearing strata were observed in the cores and elevated PAH concentrations were measured.
There were no substantial differences in the extent and concentrations of subsurface PAHs
between 2003 and 2011.

Thus, East Beach has met the ROD-defined natural recovery cleanup goal of HPAH
concentration of 1,200 pg/kg and PAH concentrations below MCUL within 10 years of source
control, except at M10-E4 and N10A-4. This area will require more time to achieve natural
recovery goals perhaps due to the continued presence of subsurface hydrocarbons. East Beach
sampling results are shown on Figures 30 and 31.

Habitat Function
The North Shoal and East Beach are providing habitat for birds, invertebrates, and macroalgae.

Clams were identified in this area and tissue analyzed in 2011. A previous clam survey was
conducted in 2003. However, comparisons of PAH levels from the 2003 and the 2011 sampling
could not be performed because the quantitation limits in the 2003 analyses were much higher
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than those in 2011. It is recommended that an additional clam tissue collection occur to provide
data for a time-trend of increasing or decreasing exposure to PAHs at the Site.

6.3. Site Inspection

A site inspection of all three OUs for the Wyckoff/Eagle Harbor Superfund Site was conducted
on 14 February 2012. The site inspection was conducted by the USEPA and the USACE Seattle
District and coordinated with the Washington State Ferries, who is the current property owner at
the West Harbor OU, and the Washington Department of Ecology. Personnel from the
Washington State Ferries and the Department of Ecology also participated in the site inspection.

The inspection began at the West Harbor OU with an overview of the OU, remedial activities,
and cuirent operations and maintenance activities prior to a site walk of the asphalt-concrete
pavement layers, CDF and associated monitoring wells, and shoreline barrier. Seals in the cap
were observed to be cracking at the pavement seams. Overall, the West Harbor OU appears to
be functioning as intended. |

The inspection continued to the Soils and Groundwater OU with an overview of the OU, the
groundwater treatment system operation and maintenance, and site walk of the groundwater
treatment plant, extraction and monitoring wells, and the former site of the old groundwater
treatment plant. The fully automated treatment plant includes remote control capabilities
allowing the operators to restart the system outside of business hours without having to go to the
site. The extraction wells used to maintain hydraulic control and extract contaminated water are
adjusted manually. Also NAPL is pumped and manually transferred to the product tank in the
treatment plant. Groundwater wells were last sampled in May 2010; however, another sampling
event occurred in June 2012. There is no specific sampling frequency for the monitoring wells.
Although the full remedy hasn’t been implemented, overall the Soils and Groundwater QU
appears to functioning as intended.

The inspection ended with the East Harbor OU. The group inspected the West Beach, East Beach
and North Shoal. At the East Beach, a new park area and marine life were observed. Also
observed at the East Beach were creosote odors and flaking rust from the sheet-pile wall. At the
North Shoal area the group observed flaking rust from the sheet-pile wall, although not as
prominent as at the East Beach, and some graffiti. In the area of the former West Dock area,
noticeable sheen was observed. No creosote seeps were observed at the East Beach and North
Shoal areas during the time of the inspection. The West Beach area, currently part of Pritchard
Park, was noticeably different in appearance from the East Beach and North Shoal areas with
more sand and no stones and minimal seaweed and marine animals. No creosote odors or seeps
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were observed during the inspection of the West Beach area. The rest of the East Harbor OU lies
within the harbor and was not inspected.

See the Site Inspection Checklist (Appendix B) for details of the inspection and a roster of
attendees. Site inspection photos are presented in Appendix C.

6.4. Interviews

During the five-year review process, interviews were conducted with parties involved with or
otherwise interested in the Site, including property owners, regulatory agencies and local Tribes
involved in Site activities, community advocates and local residents. The purpose of the
interviews was to document the perceived status of the Site and any perceived problems or
successes with the phases of the remedies that have been implemented to date. The interviews
were conducted between 18 April and 23 May,2012. The common themes and more important
issues brought up during the interviews are summarized below and complete interview
transcripts are included in Appendix D.

In general interviewees were pleased with what has occurred in the last five years to include the
removal of the old treatment plant and construction of the new treatment plant, the EBS
placement, and the new road. State and local government and the Suquamish Tribe were kept
informed of the progress and are generally pleased with the current management of the work
performed at the Site. Ecology and community interviewees expressed the concern of NAPL
remaining on-site and the implementation of the contingency remedy for the Soils and
Groundwater OU. They feel a more active remediation is needed to remove the NAPL that
remains on-site. One community interviewee expressed concern over the integrity of the sheet-
pile wall especially as the Site is within a fault zone. Community interviewees would like a
public meeting to update the community of the progress being made at the Site. The Suquamish
Tribe expressed concern of remaining PAH contamination within and adjacent to East Beach
area in the East Harbor OU. However, they are supportive of EPA’s planned activities in this
area.
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7. TECHNICAL ASSESSMENT
7.1. Question A: Is the remedy functioning as intended by the decision documents?
7.1.1. Soils and Groundwater OU

Overall, the containment remedy is largely functioning as designed. The aging GWTP has been
replaced. The new plant was completed in 2009 and went online in April 2010. Monitoring has
generally demonstrated that the groundwater extraction system is providing hydraulic
containment; however, there have been instances during periods of heavy precipitation where
containment was not demonstrated because contaminated groundwater was moving from the |
upper aquifer to the lower aquifer during these periods. Recent monitoring, in 2011, indicates
that containment is currently being met. The sheet-pile wall is showing signs of corrosion in the
splash zone. Corrosion protection for the sheet-pile wall, installation of the cap to control
infiltration and maintain containment, and the remaining ICs should be implemented.

7.1.1.1. Remedial Action and Performance

Extraction and Treatment. Groundwater is currently extracted at 7 wells and is treated at the
new GWTP. Weekly performance and discharge monitoring show that effluent discharge limits
for Puget Sound and NPDES requirements are being met. In addition to the extracted and treated
groundwater, 5,657 gallons of NAPL have been recovered from 2007 and 2011.

Hydraulic containment is assessed using water level data collected in upper and lower aquifer
well pairs and contaminant concentrations in the lower aquifer. Overall, water level data
demonstrate that containment is met; however, during 2010 there were periods of negative
gradients or downward flow potentials. Negative gradients have been associated with periods of
heavy precipitation. In addition, initial operations of the new GWTP in 2010 may have
contributed to the lack of containment during this time period. Contaminant concentration
increases in the lower aquifer during the 2010 sampling event also indicated a loss of
containment during this time period.

Sheet-pile Wall. Performance of the sheet-pile wall is not monitored on a regular basis. Borings
installed in the southeast area of the site in 2008 confirmed that the last 100-150 feet of the sheet-
pile wall in the southeastern area is not sealed in the aquitard, but in the relatively dense glacially

compacted lower aquifer. Mobile NAPL was not observed in borings where the aquitard was
absent indicating that this condition may not adversely impact the effectiveness of the sheet-pile
wall.

7.1.1.2. Opportunities for Optimization
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Hydraulic Control. Monitoring data indicate that heavy precipitation and operation of the

extraction system impact hydraulic control at the site. Optimization of the extraction system
should be completed to ensure consistent hydraulic containment. This could include an
evaluation of the required extraction rates and operational times to maintain control during the
fall and winter months when precipitation is greatest. Extraction well performance should also
be assessed to determine if there are potential issues with screen fouling or failure. Infiltration
control, such as a cover system may also be necessary in order to maintain hydraulic containment
at the site. A regularly scheduled, rather than intermittent, groundwater chemical monitoring
program for the lower aquifer should be implemented to confirm that hydraulic control is
maintained and determine if there are any long-term concentration trends.

Sheet-pile Wall, The sheet-pile wall is showing signs of corrosion in the splash zone,

particularly the northeast portion. Corrosion protection for the wall should be implemented.

Remedial Alternatives. In 2010, the Washington State Department of Ecology prepared a

Generational Remedy Evaluation exploring remedial alternatives that would significantly reduce
the volume and mobility of contamination at the site thereby reducing the reliance on hydraulic
containment and lowering future operation and maintenance costs (Floyd|Snider and Aspect
Consulting 2010). EPA is currently in the planning stages for a Focused Feasibility Study to
evaluate additional remedial alternatives.

7.1.1.3. Implementation of Institutional Controls

The ROD required institutional controls to ensure that the both the upper and lower aquifers
remain unused as a source of drinking water and to reduce the risk of direct exposure to surface
soil. The upper aquifer within the Former Process Area is not potable due to high salinity levels;
the upper aquifer outside the Former Process Area and the lower aquifer have the potential to be
used for consumption. The Former Process Area has a fence around the perimeter to limit
exposure to contaminated soils. A “Notice of Agreement and Covenants Affecting Real
Property” (Notice and Covenants) document, where the City of Bainbridge Island is the grantor
and EPA is the grantee, includes an institutional control stipulating that the settling respondent
(City of Bainbridge) shall not install wells nor withdraw, nor allow third parties to withdraw,
groundwater from the Soil and Groundwater OU unless otherwise agreed to by EPA. The Notice
and Covenants are recorded and on file with Kitsap County.

7.1.1.4. Early Indicators of Potential Issues

The State of Washington has objected to full implementation of the containment contingency
remedy for the Soils and Groundwater OU. The soil cap has not been designed or placed. In
accordance with a current agreement between EPA and the State, the State has taken over
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operation and maintenance of the groundwater extraction and treatment system for a period of
two years (April 2012 through April 2014) and EPA is conducting a Focused Feasibility Study to
evaluate additional source removal options for this OU.

7.1.2. West Harbor OU

The remedy is currently functioning as designed. The asphalt cap, BMPs, CDF, and tidal barrier
performance are being monitored. Performance standards are currently being met and are
documented in the quarterly and annual monitoring reports. Institutional controls are in place to
control contact with contaminated soils and consumption of marine organisms in Eagle Harbor.

7.1.2.1. Remedial Action Performance and Operations

Site and stormwater inspections and are used monitor the asphalt cap, stormwater runoff, and
control direct contact exposures and associated human health risks. Cracks are frequently
observed in the cap. Crack repairs have been completed, but some recent repair techniques have
been unsuccessful. Groundwater monitoring is used to verify that the CDF remains protective.
Water level and water quality data indicate that the CDF continues to function as designed.
Intertidal seep monitoring is used to verify that the tidal barrier is controlling elevated metals
concentrations detected during the remedial design. All water quality data were below the UPI
of the baseline conditions established after the seep-remediation-cap was constructed.

7.1.2.2. Opportunities for Optimization

Due to-the frequent cracks observed in the asphalt cap and recent problems with repairs, long-
term repairs or resurfacing of the asphalt cap should be considered to ensure that infiltration of
precipitation and surface water run-on are controlled.

7.1.2.3. Implementation of Institutional Controls

Institutional and engineering controls consist of waming signs and/or health advisories, deed
restrictions, and site access controls. Health advisories were instituted within certain shoreline
areas of the West Harbor OU to minimize human health risks associated with the consumption of
marine organisms in Eagle Harbor. The 2009 ATSDR study concluded that at the WSDOT
facility, contact with remaining contaminants at the facility will not harm human health.
Harvesting and eating shellfish is still not recommended due to a lack of data on cancer-causing
PAHs, metals, and microbes. Deed restrictions were put in place to ensure the containment areas
are not disturbed, wells are not installed, and only industrial uses are allowed in the upland area
where contaminated soil remains on-site. The deed restrictions are reiterated in any lease
agreements administered by Washington State Ferries (WSF). Site access controls primarily
consist of fencing around the perimeter of the upland area and are inspected annually. The fence
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was damaged in 2007 by a falling tree and was repaired. Appendix H presents the title search
review report for the West Harbor OU which was performed as part of this review.

7.1.2.4. Early Indicators of Potential Issues

There are no early indicators of potential issues at the site.
7.2. East Harbor OU

Overall, the remedy is functioning as intended. The subtidal, intertidal, and EBS caps are
monitored according to the OMMP to determine cap stability, effectiveness of contaminant
isolation, natural recovery, and habitat use. The area of the subtidal cap within the ferry
navigation lane does not have cap material thickness at the target remedial goals, and may be
ineffective in isolating underlying contaminated sediments.

7.2.1. Remedial Action Performance and Operations

The Intertidal Cap remains within target thickness, shows effective contaminant isolation of
underlying contaminated sediments and provides habitat for a number of species.

The EBS may not have achieved physical stability particularly in the lower intertidal areas with
potential losses of habitat fill in the lower intertidal areas and material gains in the upper
intertidal zones. Material replacement may be required in the future to maintain physical
stability, and future monitoring will be needed to assess whether bathymetry and actual habitat
fill thickness is changing. All chemical analyses of cover material were below the SQS and
ROD-defined human health risk criteria showing effective contaminant isolation of underlying
contaminant sediments. Clams were generally not observed on the EBS and there were few
forage fish and fewer invertebrates. Forage fish, including sand lance and surf smelt are using the
EBS area for spawning. Additional monitoring would be needed to determine whether the EBS
is providing functional habitat.

Natural recovery is occurring at the North Shoal though additional time is required near K9-D3
and K9-B4. Natural recovery is occurring at East Beach though additional time is required near
M10-E4 and N10-A4. Subsurface sediments still contain residual hydrocarbons. A focused
remedial action may be required to address subsurface sediments. However, any actions would
need to consider effects on the established habitat, and the efficacy of remediating stringers of
NAPL in subsurface areas of the beach.

The areas of the subtidal cap within the ferry navigation path do not have cap material thickness
at the target remedial goal of three feet. Because of this, underlying contaminated sediment is no

longer isolated. Repair of the cap in these areas will ensure protectiveness of the remedy. In

74



Wyckoff/Eagle Harbor Superfund Site
Bainbridge Island, WA
Third Five-Year Review Report

addition, grid cell J-9 does not have cap material thickness at the target remedial goal, and may
not have received capping material originally. No detected contaminants exceeded SQS at the
surface, however, NAPL was present in all cores samples within 1 — 2 feet below mud surface.
Additional material placed in the future within grid cell J-9 will ensure effective contaminant
isolation in this area.

7.2.2. Opportunities for Optimization

The last monitoring event prior to 2011 occurred in 2002. A monitoring event was scheduled for

2006, however, this was deferred to 2011. Establishing a regular frequency of monitoring should

be considered, which may vary depending on the area. For example, more frequent monitoring of
the EBS thickness and more information on forage fish use and timing, in addition to an advance

plan for maintenance, would be optimal to avoid rushed emergency repairs of the EBS.

7.2.3. Implementation of Institutional Controls

Institutional controls for East Harbor OU includes health advisories to increase public awareness
of seafood contamination and requires periodic monitoring of seafood contaminant levels.
Institutional controls also include use/access restrictions.

Health advisories. Signs are posted on the fence surrounding “the Point” (the former Process

Area) warning against the harvesting and consumption of contaminated fish and shellfish.
Because the signage is on the fence, these warnings may not be seen during low tides as the
beach elevations are considerably lower than the fence. Clam sampling occurred in 2003 and
2011. The results of the 2011 clam sampling are summarized in Section 6 above. Because of the
differences in quantitation limits between the 2003 and 2011 analyses, time-trend analyses
cannot be performed to determine whether there is increasing or decreasing contamination in
clam tissue. It is recommended that additional clam tissue be collected and analyzed within the
next three to five years. '

Use/Access Restrictions. The West Beach is part of Prichard Park and is open to the public.
Access to the East Beach and North Shoal remains open to the public at low tides. No signage is
present warning of contamination hazards in these areas; only signage to keep off beach.
However, the signs to keep off beach may not be seen at low tide. There is signage advising
against anchoring in the nearshore area. In addition to the no-anchor requirement, the Notice and
Covenants described in Section 7.1.1.3 above, also applies to the East Harbor OU and includes a
restriction that the settling respondent (City of Bainbridge Island) “shall not alter, modify, or
remove any existing structures or caps implemented or installed as environmental response
action or such structures or caps which may come to exist as a result of future remedial action at
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the Site, in any manner that may damage or adversely affect the integrity or function of any
structure or cap.”

7.2.4. Early Indicators of Potential Issues

The subtidal cap areas where cap thickness does not meet target remedial goals of 3 feet of cover
material (ferry navigation lane) may show an early indication of ineffective chemical isolation.
Repair to these areas would ensure protectiveness of the remedy. The subtidal cap area within
grid cell J-9 does not meet target remedial goals and may not have been capped originally.
However, this area currently does not exceed SQS in surface sediment samples even though core
samples show NAPL is present below surface. Placement of material in grid cell J-9 may be
required in the future to ensure chemical isolation of contaminated sediments.

7.3. Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup levels, and
RAOs used at the time of remedy selection still valid?

7.3.1. Exposure Assessment

The ROD for each OU identified exposures and associated risks. This five-year review evaluates
whether these exposure pathways are still valid and/or if new pathways are present.

7.3.1.1. Soil and Groundwater OU

A human health risk assessment (HHRA) was summarized in the ROD. The HHRA identifies
trespassers and workers with health and safety training as individuals who are potentially
exposed by direct contact to contaminants. The HHRA evaluated future residential exposures
through ingestion of contaminated groundwater and inhalation of volatile organic compounds
released from groundwater.

The potential exposures identified in the HHRA are still valid with respect to trespassers and on-
site workers. The Soils and Groundwater OU is currently co-owned by the City of Bainbridge
Island and the Bainbridge Island Metro Park and Recreation District. Plans call for Pritchard
Park (currently encompassing the West Beach area and the hillside south of the existing Soil and
Groundwater OU) to be extended to include the Former Process Area (also known as the Point)
once the remediation of the area is completed. Therefore it is unlikely this area will be inhabited
by residents in the future.

7.3.1.2. West Harbor OU

The exposure pathways identified in the West Harbor OU ROD are shown in the following table.
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Table 8. West Harbor Exposure Pathways in ROD

Media Exposure Pathway Receptor
Intertidal sediments at residential beach Ingestion Residents
Dermal absorption
Intertidal sediments at industrial beaches Ingestion Workers or visitors
Dermal absorption
Intertidal sediments at public beaches Ingestion General public
Dermal absorption :
Shellfish at residential beaches ' Ingestion Residents
Shellfish at industrial beaches Ingestion Workers or visitors
Shellfish at public beaches Ingestion General public
Pelagic or bottomfish in deeper waters in Ingestion General public
Eagle Harbor

The exposure pathways identified above are still valid. The intertidal sediments at the West
Harbor OU have been mitigated with a barrier system preventing exposure to contaminated
sediments. Fish advisories have been implemented to prevent receptors from ingesting shellfish
and bottomfish located within the harbor.

7.3.1.3. East Harbor OU

The exposure pathways identified in the East Harbor OU ROD are the same as those identified in
the West Harbor OU ROD (Table 8). Areas of the East Harbor OU have been addressed (West
Beach, subtidal and intertidal caps) preventing exposure to receptors. Although there are fish
advisories and signs warning of harvesting and consuming shellfish and bottomfish, the general
public can still access areas of ongoing natural recovery (East Beach and North Shoal).

7.3.1.3.1 Risk Calculations for East Harbor OU

A risk calculation for the ingestion of clams was completed using the clam tissue data from 2011
in the East Harbor OU area. This calculation was based on Suquamish seafood ingestion rate
(Table B-2 EPA Tribal Framework-2007). The East Harbor ROD (1994) used a consumption
rate of 95.1 grams per day of fish and a shellfish consumption rate of 21.5 gramps per day. The
Suquamish shellfish consumption rate for shellfish of 498.4 grams per day (represents 65 percent
of the diet) is used in this updated risk calculation. The Suquamish shellfish consumption
grouping includes various clams, oysters, and scallops while this risk calculation is solely based
on horse clam tissue cPAH TEF values. Toxic equivalence factors (TEF) are estimates of
compound-specific toxicity relative to the toxicity of an index chemical (in this case
benzo(a)pyrene). Several of the parameters used in this calculation are updated from the ROD:
exposure frequency is expressed in days/year compared to previously it was expressed as
meals/year; exposure duration in years is 70 years compared to previously 57 years (for adults);
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body weight is 79 kg based on the Suquamish data compared to previously 70 kg; and ingestion
rate of 498.4 g/kg/day compared to 0.151 kg/meal (52 meals/year). This risk analysis includes
non-detect data (0.5*RL or Kaplan-Meier) and provides a calculation for a child risk. It is
unknown if the previous calculations used non-detect data.

The EPA standard procedure for calculating exposure point concentrations includes the use of
non-detect values. The use of the Kaplan-Meier (K-M) procedure has been used in regional
programs since 2008 and is encouraged by EPA when using Pro-UCL. Nondetect values are
either calculated using 0.5 reporting limit or as 0 and both values run. The K-M estimate falls
between the ND=0 and ND=0.5RL estimates. For this instance, it was determined that using a
ND=0 would overestimate risk so ND=0.5RL was used in the calculation for adults. Therefore,
using the K-M for the child calculation would give a more conservative estimate of risk.

The 1994 East Harbor OU ROD found that “For seafood ingestion, calculated cancer risks are
generally between 1E-6 and 1E-4 at both Eagle Harbor and background locations. For the East
Harbor, specifically, cancer risks in the 1E-3 range were associated with clam tissues from
beaches adjacent to the Wyckoff Facility.” These beaches include the North Shoal and East
Beach areas. For this review, a revised risk calculation was run using the TEF horse clam tissue
collected from the Intertidal Beach which is located northwest of the Former Process Area, the
North Shoal, and East Beach areas in 2011. For these areas, the risk using the updated
parameters found that the adult risk would be 2.0 E-4 for adults and 3.E-4 for a child using non-
detect data as 0.5*RL. Using the Kaplan-Meier summation, the adult risk for these areas would
be 1.4 E-4 and a child would be 2.2 E-4. While these values are greater than the EPA acceptable
risk criteria range of 1E-6 to 1E-4 they are less than the 1E-3 range documented for these areas
in the 1994 East Harbor ROD.

7.3.1.4. ATSDR Health Consultation

The ATSDR published a health consultation in 2009 which determined whether current and
future activities at the Site present potential public health concerns from exposure to
contamination remaining at the Site. The consultation concluded that most of the areas of the Site
are safe to use and continued development of Pritchard Park can proceed without placing
residents or recreationalists at increased risk of exposure to hazardous levels of contamination.
Exceptions included “the Point” (the Former Process Area) and the East Beach and North Shoal
where contaminants remained at unacceptable levels in some locations. The report stated
“Harvesting and eating of shellfish is still not recommended due to the lack of data on cancer-
causing PAHs, metals, and microbes.”
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The 2009 ATSDR Health Consultation mentioned that the Suquamish Tribe was collecting
additional geoduck samples for analysis. The geoduck analytical results were incorporated in a
health assessment published in July 2009 by the Washington State Department of Health
(WDOH). The WDOH assessment concluded that ingestion of commercially harvested geoduck
within the two commercial geoduck tracts east and adjacent to the Site is unlikely to result in
exposure to harmful levels of organic and metal contaminants.

7.3.2. Ecological Risk
7.3.2.1.  Soil and Groundwater OU

The upland portion of the Soils and Groundwater OU is inside a fenced area where extraction
wells remove NAPL and contaminated groundwater. Groundwater is currently extracted at 7
wells and is treated at the new GWTP. During the February 14, 2012, site visit, observed
vegetation consisted primarily of ruderal grasses, small shrubs, and noxious weeds. Usage by
geese was confirmed by numerous droppings in some areas of the OU. Despite the use by geese,
the remedy continues to provide protection to ecological species.

7.3.2.2. West Harbor OU

Intertidal seep monitoring is used to verify that the tidal barrier is controlling elevated metals
concentrations detected during the remedial design. All water quality data were below the UPI of
the baseline conditions established after the seep remediation cap was constructed. The area
occupied by the WSDOT ferry property is entirely hardscaped in the upland portion. The
shoreline area consists of riprap and gravels to minimize seepage. Intertidal seep monitoring is
used to verify that the tidal barrier is controlling elevated metals concentrations detected during
the remedial design. Current conditions indicate an increase of seeps along the riprap section
near the ferry terminal building. Monitoring should continue to ensure that seep chemical
concentrations are below those levels that would cause harmful impacts to aquatic species. The
remedy continues to provide protection to ecological species.

7.3.2.3.  East Harbor OU

The East Harbor OU has had two subtidal caps placed to reduce contaminant exposure to aquatic
species. Per the final 2011 Monitoring Report (HDR 2012), the subtidal caps are generally
physically stable and/or remain at the target thickness, with the exception of areas proximal to
the ferry navigation lane. Areas capped within the ferry navigation lane are not physically stable
and clearly do not have cap material thickness at the target remedial goal. Similarly, the subtidal
caps are effectively isolating the underlying contaminated sediments, with the exception of the
ferry lane scour zone stations. In these areas, surface contamination is present at concentrations
greater than SMS, providing an exposure pathway to aquatic species. All other areas of the
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subtidal cap met the surface-sediment target remedial goals (concentrations less than the SMS
standards for PAHs, dibenzofuran, and pentachlorophenol).

To provide context on the effectiveness of the original subtidal caps, resident English sole
collected in the area adjacent to the East Harbor OU from 1983 to 1986 had an 80 percent
prevalence of toxicopathic liver lesions (Myers et al 2008). More recent studies (fish collected
from 2000 to 2002) found a significant decreasing trend in biliary fluorescent aromatic
compounds and significantly decreased lesions risk in English sole. Myers et al (2008) further
indicate that “these results show that the sediment capping process has been effective in reducing
PAH exposure and associated deleterious biological effects in resident flatfish...”

Most recent East Beach sediment PAH concentrations had exceedances ot ecological criteria
(concentrations above the SMS values) at two surface stations, and sheens and odors were
observed in several of the 2011 clam collection locations. Therefore, PAHs are present in
locations where epibenthic and benthic species are exposed to PAHs at levels greater than ROD-
established criteria. Most recent North Shoal sediment PAH concentrations had exceedances of
ecological criteria (concentrations above the SMS values) at two surface stations. During the
2011 clam collections, free product was observed in several of the sample holes at the North
Shoal stations. Sheen was observed in the clam holes nearest the North Shoal area. Therefore
epibenthic and benthic species are exposed to PAHs at the North Shoal. Clam tissue analysis
indicated that epibenthic and benthic species at the Intertidal Cap stations are exposed to PAHs;
however, sediment analysis indicated that sediments collected in this location did not exceed the
SQS values. The clam tissue analysis indicates that an exposure route still exists for PAHs to be
biologically available for epibenthic and benthic species at the North Shoal, and East Beach
areas.

Surface sediment analysis for the EBS stations did not exceed the SQS values. No clams were
collected in this area as none were found during the clam reconnaissance surveys. During that
survey, essentially no epibenthic species were found in the holes dug looking for clams. Shallow
sediments collected also did not indicate the presence of epibenthic species. The forage fish
survey found limited forage fish eggs in the EBS at discrete locations during the two dates
surveyed, perhaps suggesting that the EBS habitat is under utilized for forage fish spawning. No
species of macroalgae or eelgrass were observed in the three EBS quadrants, and invertebrate life
was not observed in the low or mid intertidal sample locations (HDR 2012).

East Harbor OU still has PAHs above SQS and exceedences of lower apparent effects threshold
(LAET) values in the epibenthic and benthic zones. Since qualitative surveys of intertidal
epibenthic and benthic species have not been collected over numerous years, no time-trend
analysis of species diversity and density can be made for the East Harbor OU. This could be
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useful for determining the rate of natural recovery for the East Beach component of the East
Harbor OU. Contamination is still present in the sediments, and exposure routes to epibenthic
and benthic species still exist. To determine if natural recovery is occurring, a survey of
epibenthic species density and diversity along a series of transects would provide a time-trend
base to support a recovery determination in addition to comparison to SQS. Compliance with
SQS is determined at a few point locations while transect surveys would provide information of
habitat utilization throughout the intertidal beach elevations. For example, during the clam
surveys conducted at the North Shoal, NAPL was observed in the collection holes but the area is
characterized as achieving SQS for this section of the East Harbor OU.

The vegetation plantings along the West Beach (EBS) were observed during a field visit on 14
Feb 2012. Some of the original plants from the 2002 West Beach mitigation died while the
majority of the deciduous trees survived. The plants are located several feet away from the
intertidal beach and therefore, the transfer of organic material into the intertidal zone to supply
nutrients for epibenthic and benthic species is reduced. No surveys of plant survival or terrestrial
species usage have been conducted since 2004. This portion of the OU provides a habitat that
could be enhanced to increase usage by terrestrial species.

7.3.3. Toxicity Assessment

EPA’s Integrated Risk Information System (IRIS) has a program to update toxicity values used
by the Agency in risk assessment when newer scientific information becomes available. In the
past five years, there have been a number of changes to the toxicity values for certain
contaminants of concern at the Site.

7.3.3.1. Soil and Groundwater OU

In the past five years, there have been a few changes to the toxicity values for certain
contaminants of concern at the Site. Revisions to the toxicity values for 2,3,7,8-TCDD and PCP
indicate a higher risk from exposure to these chemicals than previously considered. Table 9
compares the ROD-established values with the new toxicity values. Because the contaminated
soil is currently fenced and inaccessible to the public and the groundwater is not being used as
drinking water, the changes to toxicity values do not affect the protectiveness of the remedy.

Table 9. Soil and Groundwater OU Changes in Toxicity

“ Chemical of Concern | Toxicity Factor ROD* Change in Toxicity
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Chemical of Concern Toxicity Factor ROD' Change in Toxicity

Pentachlorophenol (PCP) | Oral RfD: 0.03/mg/kg/day Changed in 2010

Chronic RfD: 0.005 mg/kg-day

Oral SF: 4E-1/mg/kg-day

Drinking Water Unit Risk: 1E-5/ug/L

2,3,7,8-TCDD/TEF 1994 HEAST values used Changed in 2012
Slope factor: 1.5E+5 mg/kg/day RfD: 7E-10 mg/kg-day

1 —Oral reference dose units for some compounds in original document were incorrectly identified as (mg/kg-day)'rinstead of
mg/kg-day. '

HEAST — Health effects assessment summary table

Rfd — reference dose

SF —slope factor

7.3.3.2. West Harbor OU

In the past five years, there have been changes to the toxicity values for certain contaminants of
concern at the Site. Revisions to the toxicity of PCP indicate a higher non-cancer and a lower
cancer risk from exposure to these chemicals than previously considered. Revisions to the
toxicity values for thallium indicate a lower risk from exposure to these chemicals than
previously considered. Table 10 compares the ROD-established values with the new toxicity
values. Because contaminated sediments are capped and health advisories are in place, these
changes do not affect the protectiveness of the remedy.

Table 10. West Harbor OU Changes in Toxicity

Chemical of Concern Toxicity Factor ROD* Change in Toxicity
Pentachlorophenol (PCP) Oral SF: 0.2 /mg/kg-day Changed in 2010
Oral RfD: 0.03/mg/kg-day Chronic RfD: 0.005 mg/kg-day

Oral SF: 4E-1/mg/kg-day
Drinking Water Unit Risk: 1E-
5/pg/L

Thallium (in soluble salts) Oral RfD: 7E-5/mg/kg-day Changed in 2009
Oral RfD: 1E-5 mg/kg-day

1 —-Oral reference dose units for some compounds in original document were incorrectly identified as (mg/kg-day) " instead of
mg/kg-day.

Rfd - reference dose

UR - unit risk

SF — slope factor

7.3.3.3.  East Harbor OU
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In the past five years, there have been changes to the toxicity values for certain contaminants of
concern at the Site. Revisions to the toxicity values for thallium indicate a lower risk from
exposure to these chemicals than previously considered. The East Harbor OU ROD had the same
contaminants of concern as the West Harbor OU. Therefore changes to toxicity for the East
Harbor OU are the same as for the West Harbor. These changes do not affect the protectiveness
of the remedy.

7.3.4. ARARs

Section 121 (d)(2)(A) of CERCLA specifies that Superfund remedial actions must meet any
federal standards, requirements, criteria, or limitations that are determined to be Applicable or
Relevant and Appropriate Requirements (ARARs). Applicable or Relevant and Appropriate
Requirements are those standards, criteria, or limitations promulgated under federal or state law
that specifically address a hazardous substance, pollutant, contaminant, remedial action, location,
or other circumstance at a CERCLA site.

7.3.4.1. Soils and Groundwater OU

Since the ROD, the majority of the ARARs have remained unchanged. Appendix I present an
evaluation of ARARS for this Soils and Groundwater OU and include a summary of changes in
chemical-specific ARARs. Changes in ARARs do not affect the protectiveness of the remedy.

7.3.4.2. West Harbor OU

Since the ROD, the majority of the ARARs have remained unchanged. Appendix I present an
evaluation of ARARs for West Harbor OU. Changes in ARARs do not affect the protectiveness
of the remedy.

7.3.4.3. East Harbor OU

Since the ROD, the majority of the ARARSs have remained unchanged. Appendix I present an
evaluation of ARARSs for East Harbor OU. Changes in ARARs do not affect the protectiveness
of the remedy.
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7.3.5. Progress Towards Meeting RAOs
7.3.5. 1. Soils and Groundwater OU

The remedial action objectives for the soil are currently being met. Fencing and site health and
safety measures prevent human exposure through direct contact with contaminated soil within

‘the Former Process Area. The sheet-pile wall prevents storm water runoff containing

contaminated soil from reaching Eagle Harbor. The soil cap described in the ROD would be
required prior to public use of the Former Process area.

Achieving the groundwater remedial objectives is still in progress. The pilot study which
included some groundwater extraction removed some NAPL along with dissolved-phase
contamination, but NAPL still remains in the sub-surface. EPA is currently conducting a focused
feasibility study to further evaluate NAPL source removal. No one is currently using the
groundwater as a drinking water source.

7.3.5.2. West Harbor OU

The remedial objectives for this operable unit have been met. The goal of achieving MCUL in
sediments has been met through the hot spot removal, intertidal barrier and CDF construction.

7.3.5.3. East Harbor OU

In general the remedial objectives for human health protection and achievement the SMS/MCUL
are being met. In some areas of the subtidal cap where material thickness is less than the target
remedial goals (within the ferry navigation lane) and on two locations each on North Shoal and
East Beach, these objectives are not currently being met. There is also concern that cap material
1s not present in the vicinity of J9, though currently this area meets the SMS. The long-term goal
of reducing contaminants in fish and shellfish to levels protective of human health and the
environment is in progress. Current clam tissue sampling results cannot be compared to previous
clam tissue sampling due to differences in reporting limits. Additional tissue sampling should be
considered to establish a time-trend analysis for PAHs.

The remedial action objectives for the EBS as described in the 2007 ESD have been met.

7.4. Question C: Has any other information come to light that could call into
question the protectiveness of the remedy?

7.4.1. Soils and Groundwater OU

No additional information has come to light that could call into question the protectiveness of the
remedy.
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7.4.2. West Harbor OU

No additional information has come to light that could call into question the protectiveness of the
remedy.

7.4.3. East Harbor OU

No additional information has come to light that could call into question the protectiveness of the
remedy.

7.5. Technical Assessment Summary

Overall, the Soil and Groundwater OU containment remedy is currently functioning as designed. -

The aging GWTP has been replaced. The new plant was completed in 2009 and went online in
April 2010. Monitoring has generally demonstrated that the groundwater extraction system is
providing hydraulic containment; however, there have been instances during periods of heavy
precipitation where containment was not demonstrated. Recent monitoring in 2011 indicates that
containment is currently being met. The sheet-pile wall is showing signs of corrosion in the
splash zone. Corrosion protection for the sheet-pile wall and completing the cap to control
infiltration at the site should be considered to ensure more consistent maintenance of hydraulic
control. Some toxicity values identified in the ROD have been revised. However these revisions
do not affect the protectiveness of the remedy. Exposure pathways identified in the ROD have
not changed.

The West Harbor OU remedy is currently functioning as designed. The asphalt cap, BMPs,
CDF, and tidal barrier performance are being monitored. Performance standards are currently
being met and are documented in the quarterly and annual monitoring reports. Institutional
controls are in place to control contact with contaminated soils and consumption of marine
organisms in Eagle Harbor. Some toxicity values identified in the ROD have been revised.
However these revisions do not affect the protectiveness of the remedy. Exposure pathways
identified in the ROD have not changed.

Overall, the East Harbor OU remedy is functioning as intended. The subtidal, intertidal, and EBS
caps are monitored according to the OMMP to determine cap stability, effectiveness of
contaminant isolation, natural recovery, and habitat use. Areas of the subtidal cap within the
ferry navigation lane do not have cap material thickness that meets the target remedial goals and
are then ineffective in isolating underlying contaminated sediments. The area of the subtidal cap
within grid-cell J-9 does not meet target remedial goals. However, surface sediment sample
results show no exceedances. The intertidal cap remains within target thickness, shows effective

contaminant isolation of underlying contaminated sediments and provides habitat for a number
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of species. The EBS may not have achieved physical stability particularly in the lower intertidal
areas with potential losses in the lower intertidal areas and material gains in the upper intertidal
zones. Material replacement will be required in the future to achieve physical stability. However,
no exceedances in the cover material show that EBS is effectively isolating underlying
contamninated sediment. Functional habitat is observed in the North Shoal and East Beach areas.
North Shoal has met the 10 year natural recovery goals except at two stations. The East Beach
has met the 10 year natural recovery goals except at tow surface stations. Institutional controls
are in place to control contact with contaminated sediment and consumption of marine organisms
in Eagle Harbor. Some toxicity values identified in the ROD have been revised. However these
revisions do not affect the protectiveness of the remedy. Exposure pathways identified in the
ROD have not changed.
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8. ISSUES, RECOMMENDATIONS, AND FOLLOW-UP ACTIONS

Table 11 summarizes the current issues for the Wyckoff/Eagle Harbor Superfund Site.

Table 11. Summary of Issues

Follow-Up Actions: Affects

Issues Protectiveness (Y/N)
Current Future
1. Soils and Groundwater OU. Hydraulic containment may not be N Y

demonstrated during the wet season or periods of heavy
precipitation.

2. Soils and Groundwater OU. No soil cap has been constructed N Y
on the Former Process Area.

3. Soils and Groundwater OU. Access controls (fencing and on- N Y
site personnel} are currently in place, however long-term
Institutional controls have not been established to prevent
potential future exposure to contaminated soils in the Former
Process Area.

4. Soils and Groundwater OU. The groundwater quality N Y
monitoring program is inconsistent.

5. Soils and Groundwater OU. Corrosion of the outer sheet pile N Y
wall is occurring from salt water and oxygen exposure.

6. East Harbor OU. Cap material thickness in the subtidal cap N Y
within the ferry navigation zone is less than the target remedial
goal. This lessens the effectiveness of the cap to isolate
underlying contaminated sediments in the short term.

7. East Harbor OU. Cap material thickness in the subtidal cap N Y
within grid cell J-9 is less than the target remedial goal. The
surface sediment concentrations currently meet remedial goals.
Future effectiveness of the cap at to isolate underlying
contaminants at this location could be lessened.

8. East Harbor OU. Two surface sediment sample locations at the N Y
East Beach and North Shoal have not met the natural recovery
goal. Subsurface sediments still contain substantive residual
hydrocarbons.

9. East Harbor OU. Clam tissue sampling at Intertidal Beach, N Y
North Shoal and East Beach show elevated levels of contaminants

which are still above risk-based levels.
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Table 12 provides recommendations to address the current issues at the Wyckoff/Eagle Harbor

Superfund Site, along with proposed milestone dates to achieve the recommended follow-up

actions.

Table 12. Summary of Recommendations and Follow-up Actions

Recommendations/Follow-Up Actions

Party
Responsible

Oversight
Agency

Milestone
Date

Follow-Up Actions:
Affects
Protectiveness
(Y/N)

Current Future

1. Soils and Groundwater OU. Optimize
the operation of the extraction system to
ensure hydraulic containment is met
during all seasons.

Ecology

EPA

July 2013

N Y

2. Soils and Groundwater OU. Construct
a soil cap per the ROD. The soil cap
should be constructed of impermeable
material to reduce infiltration to the
shallow aquifer.

EPA

EPA

September
2020

3. Soils and Groundwater OU. Establish
institutional controls after the
construction of the soil cap to allow for
maximum use.

EPA

EPA

December
2020

4. Soils and Groundwater OU.
Implement a groundwater quality
monitoring program with regularly
scheduled sampling events to obtain a
comprehensive assessment of hydraulic
containment and long term
concentration trends.

EPA

Ecology

September
2013

5. Soils and Groundwater OU. Evaluate
extent of corrosion and install corrosion
protection for the outer sheet pile wall.

EPA

Ecology

April 2016

6. East Harbor OU. Evaluate, design, and
construct subtidal cap material

EPA

Ecology

December
2014
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Recommendations/Follow-Up Actions

Party
Responsible

Oversight
Agency

Milestone
Date

Follow-Up Actions:
Affects
Protectiveness

(Y/N)

Current

Future

replacement in ferry lane to meet the
target remedial goal.

7. East Harbor QU. Construct subtidal cap
in grid cell J-9 per original design to meet
target remedial goal.

EPA

EPA

April 2016

8. East Harbor OU. Continue to monitor
the East Beach and North Shoal for
natural recovery and evaluate the
necessity of an additional remedial action
to mitigate residual contamination.

EPA

EPA

April 2016

9. East Harbor OU. Continue to monitor
| clam tissue to establish time-trends and
continue shellfish restrictions.

EPA

EPA

September
2013

Included below are additional recommendations to be considered that do not affect current or

future protectiveness of the remedy:

e Implement a regular monitoring frequency as part of the OMMP at the East Harbor OU.

e Provide additional signs along the North Shoal and East Beach that are readable during
low tides to alert the public of the contaminant hazards present.

e Enhance the upland portion of West Beach to improve terrestrial habitat.

e Continue physical monitoring of the EBS to determine if and where material loss is

occurring and whether it is providing functional habitat to marine aquatic organisms such

* as forage fish.

e Continue regular repair of cracks in the Ferry Maintenance Yard (West Harbor OU)

asphalt cap.
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9. PROTECTIVENESS SUMMARY

The protectiveness statements for each operable unit are as follows:
9.1. Soil and Groundwater OU

The remedy is expected to be protective to human health and the environment when the soil cap
is constructed and appropriate institutional controls are in place for the anticipated future land
use (currently planned to be a park). Exposure pathways that could result in unacceptable risks
are currently being controlled by the fencing, sheet-pile wall and groundwater treatment system
and no one is currently using the groundwater as a drinking water source.

9.2. West Harbor OU

The remedy is considered protective to human health and the environment. Exposure pathways
that could result in unacceptable risks are being controlled by the asphalt cap and intertidal
barrier system.

9.3. East Harbor OU

The remedy is expected to be protective to human health and the environment after the
replacement and extension of the subtidal cap in the areas of the ferry navigation lane and, if
determined to be necessary, J9, and continued monitoring of East Beach and North Shoal show
that natural recovery goals have been met.




Wyckoff/Eagle Harbor Superfund Site
Bainbridge Island, WA
Third Five-Year Review Report

10. NEXT REVIEW

This is a Site that according to the CERCLA statute, as amended, requires ongoing five-year
reviews as long as contaminants remain on site that do not allow for unlimited use and
unrestricted exposure. The next five-year review will be due within five years of the signature
date of this five-year review (September 2017).
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Figure 31. East Harbor OU East Beach Subsurface Sediment Results
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DOCUMENTS REVIEWED

SOILS AND GROUNDWATER OU

CH2MHIlL, 2007. Groundwater Conceptual Site Model Update Report for the Former Process Area,
Wyckoff/Eagle Harbor Superfund Site, Soil and Groundwater Operable Units. April 2007.

CH2MHill, 2008. January 2008 Groundwater Sampling Results for Wyckoff/Eagle Harbor Superfund
Site. April 2008.

CH2MHIill, 2009. Technical Memorandum, Soil Boring and Monitoring Well Construction Summary —
Wyckoff/Eagle Harbor Superfund Site. January 26, 2009.

CH2MHIill, 2009. Technical Memorandum, Evaluation of Wyckoff Groundwater Level Data, December
2008 — March 2009. May 27, 2009.

CH2MHill, 2009. Technical Memorandum, Groundwater Quality Sampling Results for Wyckoft/Eagle
Harbor Superfund Site — February 2009.

CH2MHill, 2009. Technical Memorandum, Evaluation of Wyckoff Groundwater Level Data, March
2009 — September 2009. November 3, 2009.

CH2MHIill, 2010. Technical Memorandum, Groundwater Quality Sampling Results for Wyckoft/Eagle
Harbor Superfund Site — May 2010.

CH2MHill, 2012. Technical Memorandum, Evaluation of Wyckoff Groundwater Level Data, June 30 —
September 27, 2011. February 2, 2012.

Floyd | Snider and Aspect Consulting, 2010. The Wyckoft Point, Bainbridge Island, Washington,
Generational Remedy Evaluation. August 2010.

URS Greiner and CH2M Hill White Shield, Inc., 2004. Draft Wyckoff/Eagle Harbor Superfund Site,
Bainbridge Island, Washington, Wyckoff Sheet Piling Corrosion Issues. April 2004.

U.S. Army Corps of Engineers (USACE) and SCS Engineers (SCS), 2004. Groundwater Sampling and
Analysis Plan, Wyckoff/Eagle Harbor Superfund Site, Kitsap County, Washington. March 2004.

USACE, 2005. Addendum, Groundwater Sampling and Analysis Plan, Wyckoff/Eagle Harbor Superfund
Site, Kitsap County, Washington. December 29, 2005.

WEST HARBOR OU

Herrera Environmental Consultants, Inc. (Herrera), 2007. Year 10 (2007) Second Quarter Data Report
and Annual Summary, West Harbor Operable Unit, Wyckoff/Eagle Harbor Superfund Site. September
28, 2007.



Herrera, 2008a. Year 10 (2007) Fourth Quarter Data Report and Annual Summary, West Harbor
Operable Unit, Wyckoff/Eagle Harbor Superfund Site. April 18, 2008.

Herrera, 2008b. 2008 Operations, Maintenance, and Monitoring Plan. West Harbor Operable Unit,
Wyckoff/Eagle Harbor Superfund Site. December 31, 2008.

Herrera, 2009. Year 11 (2008) Annual Report, West Harbor Operable Unit, Wyckoff/Eagle Harbor
Superfund Site. February 17, 2009.

Herrera, 2010. Year 12 (2009) Annual Report, West Harbor Operable Unit, Wyckoff/Eagle Harbor
Superfund Site: January 29, 2010.

Herrera, 2011. Year 13 (2010) Annual Report, West Harbor Operable Unit, Wyckoff/Eagle Harbor
Superfund Site. February 11, 2011. '

Herrera, 2012. Year 14 (2011) Annual Report, West Harbor Operable Unit, Wyckoff/Eagle Harbor
Superfund Site. February 13, 2012.

Washington State Ferries (WSF), 2011. Stormwater Pollution Prevention Plan, Washington State Ferries,
Eagle Harbor Maintenance Facility, Bainbridge [sland, Washington. Revision, August 2011.

EAST HARBOR OU

HDR, 2011. Addendum, Operations, Monitori_ng, and Maintenance Plan, East Harbor Operable Unit, ,
Wyckoff/Eagle Harbor Superfund Site. May 10, 2011.

HDR, 2012. Final 2011 Year 17 Monitoring Report, East Harbor Operable Unit, Wyckoff/Eagle Harbor
Superfund Site. September 7, 2012,

Myers, M.S., B.F. Anulacion, B.L. French, W.L. Reichert, C.A. Laetz, J. Buzitis. O.P. Olson, S. Sol, and
T.K. Collier. 2008. Improved flatfish health following remediation of a PAH-contaminated site in Eagle
Harbor, Washington. Aquatic Toxicology 88:277-288.

Thomas, Courtney, Lu, Xiaoxia, and Reible, Danny, University of Texas, 2012. Draft Wyckoff Cap
Performance Evaluation, Solid-Phase Microextraction Field Deployment and Analysis, Wyckoff/Eagle
Harbor. February 20, 2012

USACE 2012. Clam Tissue Collection Report, Wyckoff/Eagle Harbor Superfund Site. January 16, 2012.
OVERALL SITE

Agency of Toxic Substances and Disease Registry (ATSDR) U.S. Department of Health and Human
Services, Public Health Service, 2009. Health Consultation, Wyckoff/Eagle Harbor Superfund Site,
Bainbridge Island, Kitsap County, Washington. July 22, 2009,

Washington State Department of Health (WSDOH) 2009a, Health Consultation, Evaluation of Organic
Contaminants in Geoduck Tissue from Tracts near Wyckoff/Eagle Harbor Superfund Site, Eagle Harbor,
Kitsap County, Washington. June 2009.




|

WSDOH, 2009b. Health Consultation, Evaluation of Inorganic Contaminants in Geoduck Tissue from
Tracts near Wyckoff/Eagle Harbor Superfund Site, Eagle Harbor, Kitsap County, Washington. June 2009.
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Five-Year Review Site Inspection Checklist for the West Harbor OU

I. SITE INFORMATION

Site name: Wyckoff/Eagle Harbor

Date of inspection: 14 February 2012

Location: Bainbridge Island, Washington

EPA ID: WAD009248295

Agency, office, or company leading the five-year
review: EPA Region 10

Weather/temperature: Raining in the morning; clear
and windy in the afternoon/40F

Remedy Includes: (Check all that apply)

X Landfill cover/containment  [] Monitored natural attenuation

X] Access controls
NKinstitutional controls
[] Groundwater pump and treatment

[] Surface water collection and treatment

[] Other

[] Groundwater containment
[] Vertical barrier walls

Attachments:  [X] Inspection team roster attached

[ Site map attached

II. INTERVIEWS (Check all that apply)

1. O&M site manager

Name Title Date
Interviewed [] at site [] at office [ by phone Phone no.
Problems, suggestions; [ ] Report attached
2. O&M staff
Name Title Date
Interviewed [] at site [_Jat office [_] by phone Phone no.

Problems, suggestions; [ ] Report attached




Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply.

Agency:
Contact:

Name Title Date Phone no.
Problems; suggestions; [_] Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; [ "] Report attached

Agency
Contact

Name Title - Date Phone no.
Problems; suggestions; [_] Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; [_] Report attached

Other interviews (optional) [_] Report attached.




1II. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

1. O&M Documents
] 0&M manual X Readily available CJUptodate [JN/A
[ As-built drawings XReadily available JUptodate [JN/A
[] Maintenance logs X Readily available [(JUptodate [ JN/A
Remarks

2, Site-Specific Health and Safety Plan X Readily available [] Uptodate []N/A
[] Contingency plan/emergency response plan [ ] Readily available [] Uptodate [ JN/A
Remarks

3. O&M and OSHA Training Records [ Readily available [JUptodate [IN/A
Remarks

4. Permits and Service Agreements
[] Air discharge permit [ Readily available JUptodate [ JN/A
X Effluent discharge [ Readily available JUptodate  [JN/A
[] Waste disposal, POTW ] Readily available JUptodate [JN/A
[] Other permits [ Readily available OUptodate [ JN/A
Remarks:_The facility has a NPDES permit for stormwater discharges.

5. Gas Generation Records [] Readily available JUptodate [X]N/A
Remarks

6. Settlement Monument Records [] Readily available [N Uptodate [XIN/A
Remarks

7. Groundwater Monitoring Records [] Readily available [JUptodate [XIN/A
Remarks

8. Leachate Extraction Records [] Readily available [JUptodate [XIN/A
Remarks

9. Discharge Compliance Records
[ Air ] Readily available OJUptodate []NA
Water (effluent) X Readily available X Uptodate [JN/A
Remarks: NDPES discharge records are available.

10. Daily Access/Security Logs XReadily available [JUptodate [JN/A

Remarks; Visitors to the facility are required to sign in.




IV. O&M COSTS

1. O&M Organization
[ State in-house ] Contractor for State
[} PRP in-house (] Contractor for PRP
[JFederal Facility in-house (] Contractor for Federal Facility
[ Other
2. O&M Cost Records

X Readily available X Up to date
[] Funding mechanism/agreement in place
Original O&M cost estimate [[] Breakdown attached

Total annual cost by year for review period if available

From To [IBreakdown attached
Date Date Total cost

From To [] Breakdown attached
Date Date Total cost

From To [] Breakdown attached
Date Date Total cost

From To [] Breakdown attached
Date Date Total cost

From To [] Breakdown attached
' Date Date Total cost

(93]

Unanticipated or Unusually High O&M Costs During Review Period
Describe costs and reasons:

V. ACCESS AND INSTITUTIONAL CONTROLS X Applicable []N/A

A. Fencing

1. Fencing damaged [] Location shown on site map  [X]Gates secured [ ] N/A
Remarks: Fencing surrounds the West Harbor OU. Entrance gates are open during business hours; other
gate accesses are secured.

B. Other Access Restrictions

1. Signs and other security measures [] Location shown on site map [ N/A
Remarks: Signs are present identifying the Washington State Ferries Maintenance Facility and only
authorized personnel are allowed within the fenced areas.




C. Institutional Controls (ICs): ICs were not discussed during the site visit.

1.

Implementation and enforcement

Site conditions imply ICs not properly implemented JYes [JNo [JN/A
Site conditions imply ICs not being fully enforced [(dYes [ONo [IN/A
Type of monitoring (e.g., self-reporting, drive by)
Frequency
Responsible party/agency
Contact
Name Title Date Phone no.

Reporting is up-to-date [JYes [INo []N/A
Reports are verified by the lead agency Cdves [ONo [JN/A
Specific requirements in deed or decision documents have been met [ ] Yes [INo [INA
Violations have been reported [JYes [INo [N/A
Other problems or suggestions: (] Report attached

2. Adequacy (] ICs are adequate [] ICs are inadequate RVZN
Remarks

D. General

1. Vandalism/trespassing [_]| Location shown on site map X No vandalism evident
Remarks: Theft has occurred at the West Harbor OU.

2. Land use changes on site [_] N/A
Remarks: No land use changes have occurred on site at the West Harbor QU.

3. Land use changes off site [X] N/A
Remarks:

VI. GENERAL SITE CONDITIONS

A. Roads ] Applicable [XJ N/A A public road is used to access the site.

1. Roads damaged [] Location shown on site map  [_] Roads adequate CON/A
Remarks:




B. Other Site Conditions

Remarks

VII. LANDFILL COVERS [X] Applicable []N/A

A. Landfill Surface (4 confined disposal facility (CDF) are present on the West Harbor OU)

1. Settlement (Low spots) ] Location shown on site map X Settlement not evident
Areal extent Depth
Remarks

2. Cracks ] Location shown on site map [ ] Cracking not evident
Lengths Widths.  Depths

Remarks: Cracks are seen within the asphalt cover. These cracks are primarily located at seams. The
cracks have been sealed. However in some areas, the sealant material is coming up.

3. Erosion [ Location shown on site map X Erosion not evident
Areal extent Depth
Remarks
4, Holes : ] Location shown on site map  [X] Holes not evident
Areal extent Depth
Remarks
5. Vegetative Cover ] Grass [JCover properly established [] No signs of stress
[] Trees/Shrubs (indicate size and locations on a diagram)
Remarks: Vegetative cover is not used at the West Harbor QU.
6. Alternative Cover (armored rock, concrete, etc.) [ | N/A
Remarks: An asphalt cover for the landfills and confined disposal facility is present. The asphalt cover is
the current parking lot and materials/equipment staging area for the WA State Ferries Maintenance
Facility. Along the west side of the facility is armored rock and a sediment containment area.
7. Bulges [] Location shown on site map X Bulges not evident
Areal extent Height
Remarks




8. Wet Areas/Water Damage X Wet areas/water damage not evident
(] Wet areas ] Location shown on site map Areal extent
] Ponding (] Location shown on site map  Areal extent
X Seeps [] Location shown on site map  Areal extent
[] Soft subgrade {TJLocation shown on site map Areal extent
Remarks: Seeps are monitored on the west side of the facility as part ot an annual inspection. Seeps with
a flow greater than 1 gpm are sampled for contaminants of concern (metals). Approximately 50 seeps
were observed during last vear's inspection. Wet spots were observed on the north end of the property in
2007. However, the wet spots disappeared with no determination of the cause.

9. Slope Instability [ Slides  [1 Location shown on site map [} No evidence of slope instability
Areal extent
Remarks: The armored rock and sediment containment appear to be good condition. Exposed geotabric
(filled with concrete) was observed on the sediment containment area near the footbridge. The slope
above the public walking path appears to be stable.

B. Benches [J Applicable [X] N/A
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

l. Flows Bypass Bench [ Location shown on site map [} N/A or okay
Remarks

2. Bench Breached ] Location shown on site map ] N/A or okay
Remarks

3. Bench Overtopped [] Location shown on site map [ N/A or okay
Remarks

C. Letdown Channels [ ] Applicable [ X N/A

(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side
slope of the cover and will allow the runoff water collected by the benches to move oft of the landfill
cover without creating erosion gullies.)

Settlement [] Location shown on site map [] No evidence of settlement
Areal extent Depth
Remarks

(]

Material Degradation [ ] Location shown on site map [INo evidence of degradation

Material type Areal extent
Remarks
3. Erosion [] Location shown on site map [} No evidence of erosion
Areal extent Depth
Remarks




Undercutting [ Location shown on site map [ No evidence of undercutting
Areal extent Depth
Remarks

n

Obstructions  Type . [] No obstructions
[] Location shown on site map Areal extent

Size

Remarks

Excessive Vegetative Growth Type
] No evidence of excessive growth

[ Vegetation in channels does not obstruct flow
[C] Location shown on site map Areal extent
Remarks

D. Cover Penetrations [X] Applicable [ N/A

I.

Gas Vents [ Active [ Passive

(1 Properly secured/locked [] Functioning [_] Routinely sampled ~ [] Good condition
[_] Evidence of leakage at penetration ] Needs Maintenance

X N/A

Remarks

(9]

Gas Monitoring Probes

[] Properly secured/locked [] Functioning [ ] Routinely sampled ] Good condition
[[] Evidence of leakage at penetration [[] Needs Maintenance  [X] N/A
Remarks .

(9%)

Monitoring Wells (within surface area ot landfill)

X Properly secured/locked X Functioning [X] Routinely sampled ~ [] Good condition
] Evidence of leakage at penetration [] Needs Maintenance [ N/A

Remarks: 2 monitoring wells are located within the CDF and are routinely monitored. Both these wells

_ are flush mounted.

4. Leachate Extraction Wells
[] Properly secured/locked [] Functioning [] Routinely sampled ~ [] Good condition
[] Evidence of leakage at penetration ] Needs Maintenance ~ [X] N/A
Remarks
5. Settlement Monuments (] Located ] Routinely surveyed  [XIN/A
Remarks




E. Gas Collection and Treatment [ Applicable  [XIN/A
l. Gas Treatment Facilities
[] Flaring [] Thermal destruction ] Collection for reuse
[[] Good condition G Needs Maintenance
Remarks
2. Gas Collection Wells, Manifolds and Piping
[ Good condition [] Needs Maintenance

Remarks

Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)

L

[] Good condition [J Needs Maintenance [ ] N/A
Remarks

F. Cover Drainage Layer X Applicable []N/A

1. Outlet Pipes Inspected X Functioning Cin/Aa

Remarks: Three oil water separators (OWS) and catch basins are located within the asphalt cap (parking
area). The OWS discharge to two outfalls on the west side of the facility. Qutlet pipes from catch basins
and associated oil water separators were underwater during the site visit which occurred during high tide.

2. Outlet Rock Inspected & Functioning ONA
Remarks
G. Detention/Sedimentation Ponds (] Applicable  [X] N/A
1. Siltation Areal extent Depth ONa
[] siltation not evident
Remarks
2. Erosion Areal extent Depth
[] Erosion not evident
Remarks
3. Outlet Works [] Functioning [] N/A
Remarks
4. Dam [ Functioning [ N/A
Remarks




H. Retaining Walls ] Applicable  [X] N/A
L. Deformations ] Location shown on site map [[] Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement
Remarks
2. Degradation 1 Location shown on site map (] Degradation not evident
Remarks
I. Perimeter Ditches/Off-Site Discharge X Applicable []N/A
I. Siltation [[] Location shown on site map [X] Siltation not evident
Areal extent Depth
Remarks: Surface water discharges from the asphalt cover to the Puget Sound under a NPDES permit.
2. Vegetative Growth [] Location shown on site map ON/A
X] Vegetation does not impede flow
Areal extent Type
Remarks
3. Erosion ] Location shown on site map  [X] Erosion not evident
Areal extent Depth
Remarks
4. Discharge Structure X Functioning [ N/A

Remarks: A drainage cutoff system is located at the north end of the site. This intercepts drainage from
the slope above. The cutoff system is buried 1° below ground. )

VIII. VERTICAL BARRIER WALLS (] Applicable [X] N/A

L. Settlement [J Location shown on site map [] Settlement not evident
Areal extent Depth
Remarks

| 25)

Performance Monitoring Type of monitoring
[] Performance not monitored

Frequency [] Evidence of breaching
Head differential

Remarks




IX. GROUNDWATER/SURFACE WATER REMEDIES [ ] Applicable X N/A

l.

A. Groundwater Extraction Wells, Pumps, and Pipelines ] Applicable  X] N/A
Pumps, Wellhead Plumbing, and Electrical
[] Good condition [] All required wells properly operating [ |Needs Maintenance G N/A
Remarks

o

Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
[] Good condition [] Needs Maintenance
Remarks

(O3]

Spare Parts and Equipment
[] Readily available [] Good condition  [_] Requires upgrade [ ] Needs to be provided
Remarks .

B. Surface Water Collection Structures, Pumps, and Pipelines ] Applicable [X] N/A

L.

Collection Structures, Pumps, and Electrical
[] Good condition [] Needs Maintenance
Remarks

[R8]

Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
[] Good condition [1 Needs Maintenance
Remarks

(5]

Spare Parts and Equipment
[] Readily available ] Good condition  [_] Requires upgrade [ ] Needs to be provided
Remarks




C. Treatment System [] Applicable  [X] N/A

1. Treatment Train (Check components that apply)
[] Metals removal [ Oil/water separation ] Bioremediation
[T Air stripping : [1] Carbon adsorbers

[] Filters
[] Additive (e.g., chelation agent, flocculent)
[ Others
[ Good condition (] Needs Maintenance
[] Sampling ports properly marked and functional

[] Sampling/maintenance log displayed and up to date

[] Equipment properly identified

] Quantity of groundwater treated annually
[] Quantity of surface water treated annually
Remarks

2. Electrical Enclosures and Panels (properly rated and functional)
CIN/A {7 Good condition [] Needs Maintenance
Remarks
3. Tanks, Vaults, Storage Vessels
CN/Aa [ Good condition [] Proper secondary containment [ ] Needs Maintenance
Remarks
4. Discharge Structure and Appurtenances
ON/a [ Good condition [] Needs Maintenance
Remarks
5. Treatment Building(s)
CINva (] Good condition (esp. roof and doorways) [] Needs repair
] Chemicals and equipment properly stored
Remarks
6. Monitoring Wells (pump and treatment remedy)

] Properly secured/locked [] Functioning [] Routinely sampled [ ]Good condition
[] All required wells located {1 Needs Maintenance ON/a
Remarks

D. Monitoring Data

l.

Monitoring Data
X Is routinely submitted on time X s of acceptable quality

o

Monitoring data suggests:
[ Groundwater plume is effectively contained [ ] Contaminant concentrations are declining




D. Monitored Natural Attenuation

1. Monitoring Wells (natural attenuation remedy)
{1 Properly secured/locked (] Functioning [ ] Routinely sampled [] Good condition
[CJAIl required wells located [Needs Maintenance XIN/A
Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction.

No other remedies apply to this site.

XI1. OVERALL OBSERVATIONS

A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume,
minimize infiltration and gas emission, etc.).

The remedy includes the removal of a mercury hotspot and containing the removed sediment upland to
the confined disposal facility, a sediment_cap. natural recovery and monitoring in areas without the
sediment cap, institutional controls to protect from exposure to contaminated fish and shellfish, and long
term monitoring. All the elements of the remedy appear to be functioning as intended. The CDF,
shoreline protection system and sediment cap are all functioning in protecting human health and the
environment from contaminant sources. The long term monitoring is occurring annually and provides a
means to assess and determine whether the measures in place are still intact.

Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

The O&M procedures includes an annual inspection of the remedy to ensure that the asphalt and
sediment containment cap are intact, that the QWS and catch basins are functioning to prevent
stormwater seepage into the asphalt cap: and the monitoring of seeps and monitoring wells serve to
determine whether contamination is still contained. [nstitutional controls in the form of health advisories

are in place.

i ;



Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised
in the future.

No future issues that may affect the protectiveness were discussed or observed during the site inspection.

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
O&M procedures and annual inspections appear to be streamlined and etficient. No opportunities for
optimization were observed/identified.




Site Inspection Roster:

USACE:

USEPA:
WSDOT:
Herrera:

WDOE:
CH2MHill:

Deborah Johnson, Biologist

Sharon Gelinas, Geologist

Marlowe Laubach, Chemical Engineer
Maleena Scarsella, Environmental Engineer
Howard Orlean, Project Manager

Rene Fuentes, Hydrogeologist

Kojo Fordjour, Project Manager

Nancy Adams, On-site Personnel

Rob Zisette (WSDOT consultant)

Chung Yee, Project Manager

Stan Warner, Groundwater Treatment Plant Operator
Cassie Katzen, Engineer



Five-Year Review Site Inspection Checklist for
Soil and Groundwater and East Harbor OUs

I. SITE INFORMATION

Site name: Wyckoff/Eagle Harbor

Date of inspection: 14 February 2012

Location: Bainbridge Island, Washington

EPA ID: WADO009248295

Agency, office, or company leading the five-year
review: EPA Region 10

Weather/temperature: Raining in the moming; clear
and windy in the afternoon/40F

Remedy Includes: (Check all that apply)
[] Landfill cover/containment
X Access controls (S&GOU)
Xinstitutional controls (EHOU)

X Monitored natural attenuation (EHOU)
X Groundwater containment (S&GOU)
X Vertical barrier walls (S&GOU)

X Groundwater pump and treatment (S&GOU)

[] Surface water collection and treatment

X Other: Sediment cap for EHOU

Attachments:  [X] Inspection team roster attached

(] Site map attached

II. INTERVIEWS (Check all that apply)

1. O&M site manager

Name Title Date
Interviewed [] at site [] at office [] by phone Phone no.
Problems, suggestions; [_] Report attached
2. O&M staff
Name Title Date
Interviewed [] at site [ Jat office [_] by phone Phone no.

Problems, suggestions; [_] Report attached




(V5]

Local regulatory authorities and response agencies (i.c., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply.

Agency:
Contact:

Name Title Date Phone no.
Problems; suggestions; [_| Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; [ | Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; [_] Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; [ ] Report attached

4. Other interviews (optional) [ ] Report attached.




[Il. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

O&M Documents

[] 0&M manual 04 Readily available [JUptodate [JN/A
[ As-built drawings XReadily available [(JUptodate [JN/A
[] Maintenance logs X Readily available [JUptodate [JN/A
Remarks

2. Site-Specific Health and Safety Plan X Readily available [] Up to date  [] N/A
[] Contingency plan/emergency response plan [_] Readily available [ ] Uptodate [ ]N/A
Remarks

3. O&M and OSHA Training Records X Readily available JUptodate [N/A
Remarks

4. Permits and Service Agreements
[ Air discharge permit [] Readily available (JUptodate [XIN/A
X Effluent discharge X Readily available [JUptodate [JN/A
[] Waste disposal, POTW [] Readily available JUptodate [XIN/A
] Other permits [] Readily available JUptodate [XIN/A
Remarks

5. Gas Generation Records [] Readily available [JUptodate [X]N/A
Remarks

6. Settlement Monument Records [] Readily available JUptodate [XN/A
Remarks

7. Groundwater Monitoring Records X Readily available [JUptodate [N/A
Remarks: Groundwater is monitored at the Soil and Groundwater OU. Last monitoring event was in
2010. Another monitoring event is scheduled for 2012. .

8. Leachate Extraction Records [] Readily available QUptodate [XIN/A
Remarks

9. Discharge Compliance Records
[] Air [T Readily available O Uptodate []N/A
[X] Water (effluent) X Readily available Xl Uptodate [JN/A
Remarks: The Soil and Groundwater QU includes the operation of a groundwater treatment system
which discharges treated water to the Puget Sound. Discharge data is available.

10. Daily Access/Security Logs XReadily available [JUptodate [JN/A

Remarks: Visitors to the Soil and Groundwater OU are required to sign in.




IV. O&M COSTS

1. O&M Organization
[] State in-house [] Contractor for State
X PRP in-house [] Contractor for PRP
[X)Federal Facility in-house [] Contractor for Federal Facility
[] Other
2. 0&M Cost Records

Xl Readily available [] Up to date
[] Funding mechanism/agreement in place
Original O&M cost estimate [T] Breakdown attached

Total annual cost by year for review period if available

From To [(]Breakdown attached
Date Date Total cost

From To [] Breakdown attached
Date Date Total cost

From To [] Breakdown attached
Date Date Total cost

From To [] Breakdown attached
Date Date Total cost

From To [] Breakdown attached
Date Date Total cost

(93]

Unanticipated or Unusually High O&M Costs During Review Period
Describe costs and reasons:

V. ACCESS AND INSTITUTIONAL CONTROLS [X] Applicable [ ]N/A

A. Fencing

1.

Fencing damaged [] Location shown on site map ~ [X]Gates secured [_] N/A
Remarks: Fencing surrounds the the Soil and Groundwater QU facilities. Entrance gates are open during
business hours: other gate accesses are secured.

B. Other Access Restrictions

1.

Signs and other security measures (] Location shown on site map [ N/A

Remarks: East Harbor OU. No signs are posted as this OU is primarily underwater. West Beach has
been remediated to allow for unrestricted access and no signs are present. No signs are present at the East
Beach or North Shoal alerting the public of the presence of contaminants from past practices. Signs are
present on the fence surrounding the Soil and Groundwater QU facing the water alerting the public not to
collect shellfish or fish from the area. These signs are tog high to be seen by a beachcomber during low
tide. A sien stating the presence of the on-going Superfund site actions is present on the entrance gate to
the Soil and Groundwater QU.




C. lastitutional Controls (ICs):

1. Implementation and enforcement
Site conditions imply ICs not properly implemented (JYes [INo [XIN/A
Site conditions imply ICs not being fully enforced [(JYes [JNo [XIN/A
Type of monitoring (e.g., self-reporting, drive by)
Frequency
Responsible party/agency
Contact

Name Title Date Phone no.

Reporting is up-to-date OYes [INo [NA
Reports are verified by the lead agency [dYes [ONo [N/A
Specific requirements in deed or decision documents have beenmet ] Yes [ |No [JN/A
Violations have been reported [dYes [INo [N/A
Other problems or suggestions: [ Report attached

The Soil/Groundwater OU ROD prescribes the implementation of [Cs to ensure the upper aquifer
groundwater outside the Former Process Area and the lower aquifer remains unused until protective
levels are reached, to ensure the upper aquifer groundwater within the Former Process Area remains
unused or remains as part of the contingency remedy, and restrict site use. A Notice of Agreement
between the City of Bainbridge and EPA includes an institutional control that prohibits the installation of
wells or withdraw groundwater within the Former Process Area without agreement by EPA.

The East Harbor OU ROD ICs include health advisories and use/access restrictions.

2. Adequacy [] ICs are adequate [] ICs are inadequate ONA
Remarks

D. General

1. Vandalism/trespassing [ ] Location shown on site map ] No vandalism evident

Remarks: Graffiti was observed on the north side of the sheet pile wall surrounding the Soil and
Groundwater OU. '

2. Land use changes on site ] N/A
Remarks: No land use changes at the Soil and Groundwater OU. A new park area was constructed on the
southeast side of the Soil and Groundwater OU just above the East Beach. An exposure barrier syvstem
was constructed in 2008 at the West Beach area.
3. Land use changes offsite [ ] N/A
Remarks:
V1. GENERAL SITE CONDITIONS
A. Roads X Applicable []N/A
I Roads damaged [] Location shown onsite map  [X] Roads adequate HENZN

Remarks: A new road was constructed to access the Soil and Groundwater OU facility.




B. Other Site Conditions

Remarks

VIL. LANDFILL COVERS [] Applicable [ N/A

A. Landfill Surface

1. Settlement (Low spots) [] Location shown on site map [ Settlement not evident
Areal extent Depth
Remarks

2. Cracks [] Location shown on site map [[1 Cracking not evident
Lengths Widths Depths :
Remarks:

3. Erosion [] Location shown on site map ] Erosion not evident
Areal extent Depth
Remarks

4. Holes [] Location shown on site map 7] Holes not evident
Areal extent Depth
Remarks

5. Vegetative Cover [ Grass [CICover properly established [] No signs of stress
[] Trees/Shrubs (indicate size and locations on a diagram)
Remarks:

6. Alternative Cover (armored rock, concrete, etc.) [NA
Remarks

7. Bulges (] Location shown on site map 7] Bulges not evident
Areal extent Height '
Remarks




8. Wet Areas/Water Damage [[] Wet areas/water damage not evident
[] Wet areas [] Location shown on site map Areal extent
[] Ponding {] Location shown on site map  Areal extent
] Seeps [ Location shown on site map Areal extent
] Soft subgrade [1Location shown on site map Areal extent
Remarks:
9. Slope Instability []Slides [] Location shown on site map [X] No evidence of slope instability
Areal extent
Remarks
B. Benches [J Applicable []N/A

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

1. Flows Bypass Bench [[] Location shown on site map ] N/A or okay
Remarks

2. Bench Breached [] Location shown on site map [] N/A or okay
Remarks

3. Bench Overtopped [] Location shown on site map [ N/A or okay
Remarks

C. Letdown Channels [] Applicable [JN/A

(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill
cover without creating erosion gullies.)

1. Settlement [] Location shown on site.map [] No evidence of settlement
Areal extent Depth '
Remarks

2. Material Degradation  [] Location shown on site map [ ]No evidence of degradation
Material type Areal extent
Remarks

3. Erosion [] Location shown on site map [] No evidence of erosion
Areal extent Depth
Remarks




Undercutting [] Location shown on site map (] No evidence of undercutting
Areal extent Depth
Remarks

wn

Obstructions  Type ] No obstructions
[ Location shown on site map Areal extent

Size

Remarks

Excessive Vegetative Growth Type
[1 No evidence of excessive growth

[] Vegetation in channels does not obstruct flow
[J Location shown on site map Areal extent
Remarks

D. Cover Penetrations [ ] Applicable [JN/A

1.

Gas Vents [] Active [ Passive

[] Properly secured/locked [_] Functioning [ Routinely sampled [ Good condition
[] Evidence of leakage at penetration [ Needs Maintenance

[1NvA

Remarks

2. Gas Monitoring Probes
[ Properly secured/locked [ Functioning [ Routinely sampled ] Good condition
] Evidence of leakage at penetration [] Needs Maintenance [ N/A
Remarks
3. Monitoring Wells (within surface area of landfill)
] Properly secured/locked ] Functioning [] Routinely sampled [ ] Good condition
[] Evidence of leakage at penetration [J Needs Maintenance [ ] N/A
Remarks:
4. Leachate Extraction Wells
[] Properly secured/locked (] Functioning [] Routinely sampled [ ] Good condition
[] Evidence of leakage at penetration [] Needs Maintenance  [X] N/A
Remarks
5. Settlement Monuments ] Located [ Routinely surveyed ~ XIN/A
Remarks




1.

E. Gas Collection and Treatment [] Applicable  [N/A
Gas Treatment Facilities
[] Flaring [ Thermal destruction  [] Collection for reuse
[] Good condition G Needs Maintenance
Remarks

9

Gas Collection Wells, Manifolds and Piping
[] Good condition [] Needs Maintenance
Remarks

(V5]

Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)

] Good condition [] Needs Maintenance ~ [] N/A
Remarks
F. Cover Drainage Layer (] Applicable [ N/A
1. Outlet Pipes Inspected {1 Functioning 7N
Remarks
2. Outlet Rock Inspected [ Functioning ON/A
Remarks
G. Detention/Sedimentation Ponds 1 Applicable [JN/A
1. Siltation Areal extent Depth CIN/A
[ siltation not evident
Remarks
2. Erosion Areal extent Depth
[[] Erosion not evident
Remarks
3. Outlet Works [] Functioning [ ] N/A
Remarks
4, Dam [] Functioning [} N/A
Remarks




H. Retaining Walls [] Applicable [ ] N/A '
l. Deformations [] Location shown on site map  [_] Deformation not evident

Horizontal displacement Vertical displacement

Rotational displacement .

Remarks
2. Degradation [1 Location shown on site map [[] Degradation not evident l

Remarks
I. Perimeter Ditches/Off-Site Discharge ] Applicable [ JN/A l
1. Siltation 7] Location shown on site map [ ] Siltation not evident

Areal extent Depth

Remarks .
2. Vegetative Growth [] Location shown on site map ~ [] N/A

[] Vegetation does not impede flow '

Areal extent Type

Remarks
3. Erosion [] Location shown on site map [] Erosion not evident .

Areal extent Depth

Remarks l
4. Discharge Structure [] Functioning [ ] N/A

Remarks l

VIII. VERTICAL BARRIER WALLS X Applicable [ ] N/A
(The Soil and Groundwater OU has vertical sheet pile walls as part of the containment remedy.) l

1. Settlement [1 Location shown on site map ~ [X] Settlement not evident

Areal extent Depth

Remarks l
2. Performance Monitoring Type of monitoring

X Performance not monitored l

Frequency [] Evidence of breaching

Head differential

Remarks: The sheet pile wall is currently rusting; with flaking observed more on the east side compared

to the north and west sides of the wall. No monitoring has been performed to evaluate whether the sheet .

pile thickness has decreased over the years. The sheet pile wall was installed in 2001,




IX. GROUNDWATER/SURFACE WATER REMEDIES [X] Applicable CIN/A

1.

A. Groundwater Extraction Wells, Pumps, and Pipelines X Applicable [ N/A
Pumps, Wellhead Plumbing, and Electrical
[] Good condition BX All required wells properly operating [ JNeeds Maintenance ] N/A
Remarks:

1

Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
X Good condition [] Needs Maintenance
Remarks

(%)

Spare Parts and Equipment
X Readily available [] Good condition [} Requires upgrade [ ] Needs to be provided
Remarks

B. Surface Water Collection Structures, Pumps, and Pipelines ] Applicable  [X] N/A

1.

Collection Structures, Pumps, and Electrical
[] Good condition {] Needs Maintenance
Remarks

Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
[] Good condition [] Needs Maintenance
Remarks

(V3]

Spare Parts and Equipment
[] Readily available [] Good condition [ ] Requires upgrade [] Needs to be provided
Remarks




l.

C. Treatment System X Applicable [JN/A
Treatment Train (Check components that apply)
] Metals removal X Oil/water separation: Dissolved Air Flotation [] Bioremediation
[ Air stripping X Carbon adsorbers: 5 adsorbers in series with 3 always online.

X Filters: Walnut shell filter ahead of the carbon adsorbers

X Additive (e.g., chelation agent, flocculent): Polymers used to aid in oil/water separation in DAF
[] Others
X Good condition [ Needs Maintenance
X Sampling ports properly marked and functional

[] Sampling/maintenance log displayed and up to date

X Equipment properly identified

[] Quantity of groundwater treated annually
[ Quantity of surface water treated annually
Remarks: The treatment plant was completed and online in April 2010. The old treatment plant was
demolished in 2011,

Electrical Enclosures and Panels (properly rated and functional)

/A X Good condition [] Needs Maintenance

Remarks: MCC panels for some the extraction wells are located in the control building of the old
treatment plant. Currently water is seeping into the control building which may interfere with the
operation of the extraction wells and safety of onsite personnel.

1

Tanks, Vaults, Storage Vessels

[CN/A ™ Good condition ] Proper secondary containment [ ] Needs Maintenance
Remarks: Equalization tanks and product storage tanks are also new; constructed with the new treatment
plant.

Discharge Structure and Appurtenances
CN/A <] Good condition [] Needs Maintenance
Remarks

Treatment Building(s)

ONA X Good condition (esp. roof and doorways) [] Needs repair

X Chemicals and equipment properly stored

Remarks: The new treatment plant became online in 2010. The old treatment plant was demolished in
2011.

Monitoring Wells (pump and treatment remedy)

X Properly secured/locked X Functioning [X] Routinely sampled [ ]Good condition
[ All required wells located [(J Needs Maintenance CONva

Remarks: All monitoring wells located outside of the secured area were locked.

D. Monitoring Data

1. Monitoring Data
&4 Is routinely submitted on time X Is of acceptable quality
2.

Monitoring data suggests:
] Groundwater plume is effectively contained [] Contaminant concentrations are declining
Remarks: Monitoring data is used to determine whether hydraulic containment is functioning.




D. Monitored Natural Attenuation

1.

Monitoring Wells (natural attenuation remedy)

[] Properly secured/locked ] Functioning [ ] Routinely sampled  [] Good condition
[JAIl required wells located [[INeeds Maintenance XIN/A
Remarks

X. OTHER REMEDIES

[f there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction.

The East Harbor OU remedy also includes capping contaminated subtidal and intertidal sediments. Several
caps have been implemented through the years. A monitoring event occurred in 2011 to evaluate sediment
contaminant concentrations and cap integrity. A draft report will be available in March 2012. Based on the

results of this report (once finalized), follow-on work may occur in the future. In addition to the capping

remedy is natural recovery of the North Shoal and East Beach areas.

XI. OVERALL OBSERVATIONS

Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume,
minimize infiltration and gas emission, etc.).

Soil and Groundwater OU: The contingent remedy for this OU is hydraulic control and containment of
contaminants. The installed sheet pile wall contains NAPL still present below ground surface. However,
sheens and odors still exist outside the sheet pile wall. The sources of these are unknown. New wells and
transducers were installed in 2009 to help better evaluate hydraulic control. Data shows that sometimes
hvdraulic control is not present in some well pairs but no recent evaluation of the data has been
performed showing that hydraulic control throughout the sight has/has not been met.

East Harbor OU: Several caps have been implemented through the years with the EBS constructed in
2008. Monitoring of the caps is on-going.

Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

Soil and Groundwater OU: The new groundwater treatment plant is operated through a process
control program with remote control capabilities. Hydraulic control during high water season
has been a challenge but with the newer monitoring equipment operations can be adjusted
sooner to maintain hydraulic control.

East Harbor OU: Continual monitoring of the caps and natural recovery has been adequate to
determine whether the remedy is still functioning as intended.




Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised
in the future.

The sheet pile wall integrity has not been assessed for a number of years. The failure of this wall would
affect the protectiveness of the contingency remedy.

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
Optimization of the groundwater treatment plant operations may help with maintaining hydraulic control
during periods of high water.




Site Inspection Roster:

USACE:

USEPA:
WSDOT:
Herrera:

WDOE:
CH2MHI1lL:

Deborah Johnson, Biologist

Sharon Gelinas, Geologist

Marlowe Laubach, Chemical Engineer
Maleena Scarsella, Environmental Engineer
Howard Orlean, Project Manager

Rene Fuentes, Hydrogeologist

Kojo Fordjour, Project Manager

Nancy Adams, On-site Personnel

Rob Zisette (WSDOT consultant)

Chung Yee, Project Manager

Stan Warner, Groundwater Treatment Plant Operator
Cassie Katzen, Engineer
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Appendix C Site Inspection Photographs




Photo 1. WHOU. Crack sealing on asphalt cap.

Photo 2. WHOU. Cloe-up of poor asphalt seal pair.
> 73 = A [

Photo 3. WHOU. Overview of site from northern edge (taken from
northern walkway).
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-

Photo 4. WHOU. Wet spot along walkway at northern edge. Northern
cutoff drainage system installed below walkway.




Photo 6. WHOU. Seep locations (below water) at north end of site.

Photo 9. WHOU. Catch basin and oil water separator at Outfall 1. Photo 10. WHOU. Piezometer PZ-03 within CDF area.




2. WHOU. Catch Basin 5 near maintenance building.

Photo 11. WHOU. Peizometer PZ-02 within CDF area. Photo

Photo 13. EHOU. West Beach cover system area. Photo 14. EHOU. East Beach area.




Photo 15. EHOU. Warning signs and fence at East Beach. P e
Photo 16. EHOU. Sheetpile corrosio

s

n.

Photo 17. EHOU. Coeuof sheetplie corrosion. : o L S
Photo 18. EHOU. Sheen on seeps at North Shoal




Photo 20. S&GOU. tanks in treatme plant.

Photo 21. S&GOU. Location of former treatment plant building.

Photo 21. S&GOU. Effluent tanks at treatment plant.




A5, §
Photo 25. S&GOU. Extraction well PWS5. Photo 26. S&GOU. Upgradient monitoring wells.
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Wyckoff/Eagle Harbor Superfund
Third Five-Year Review
Interviews

Wyckoff/Eagle Harbor Superfund Site
Interviewees and dates interviews were conducted:

Local

e Perry Barrett — Bainbridge Island Metro Park and Recreation District(Senior Planner)
Interviewed on 18 April 2012

State
¢ Kojo Fordjour — Washington State Ferries
Interviewed on 19 April 2012

e Chung Yee — Washington Department of Ecology
Questionnaire completed on 24 April 2012

Tribal
e Rich Brooks — Suquamish Tribe
Interviewed on 23 May 2012

Comrﬁunity
e Charles Schmid — Association of Bainbridge Communities (Secretary/Treasurer)
Interviewed on 19 April 2012

¢ Private Citizen (name withheld)
Interviewed on 1 May 2012




Interview Record: Perry Barrett (Bainbridge Island Metro Park and Recreation District)

1. What is your overall impression of the Wyckoff/Eagle Harbor Superfund Site (general sentiment)?

It is an exciting project that continues to evolve. The Japanese American memorial [located at the
western portion of the site] has National Park Service affiliation.

2. What is your current role and your agency’s role with respect to the site?

The Parks and Recreation department are co-owners of Prichard Park and the City of Bainbridge owns
“the Point”. However, there are negotiations to switch that ownership from the City to the Parks (a
separate entity from the City). The land transfer was paid with bond monies. It is anticipated that the

| City portion (tidal and upland areas of “the Point”) will be transferred to the Parks within a year.

3. Have there been routine communications or activities (for example site visits, inspections, etc.)
conducted by your office regarding the site? If so, please give purpose and results.

Mr. Barrett is included in the regular phone calls with Howard Orlean (EPA). They will move the fence on
the non-contaminated portion of the property to comply with the requirements of the American
Disabilities Act (ADA). They are anticipating adding a new access road (also ADA compliant) as part of
their shoreline restoration.

4. Have there been any complaints, violations, or other incidents related to the site requiring a response
by your office? If so, please give details of the events and results of the responses.

The State of Washington has general community outreach (Tim Nord with Department of Ecology). This
coordination includes the Japanese American memorial wall, National Park Service coordination, and
Phase Il agreement on O&M. They [Parks and Recreation] own 8.5 acres at Prichard Park. They were
involved with the owner of the marina to the west but that was resolved as per the restoration. They
completed a comprehensive plan for the Park in 2008 and 2009 with the local community (also on the
web-site). They will continue to present concepts for usage after cleanup is completed. They closely
coordinate the restoration elements with the City.

5. Do you feel well informed about the site’s activities and progress?

Yes. The weekly call makes the process very transparent.

6. Are you aware of any changes in State/County/Local laws and regulations that may impact the
protectiveness of the site?

No. The Shoreline Management Plan is in the process of being updated and that will include a
cumulative impact statement. The information is on the City of Bainbridge web page.

7. Do you have any comments, suggestions, or recommendations regarding the site’s management,
operation, or any other aspects of the site?

Mr. Barrett feels that there is great progress on the cleanup and the work with the local community is
sufficient.




Interview Record for Kojo Fordjour (Washington State Ferries)

1. What is your overall impression of the Wyckoff/Eagle Harbor Superfund Site (general sentiment)?

Mr. Fordjour feels that the site (West Harbor OU) site looks great and that are down to visual
inspections [compared to] the significant monies spent in the earlier phases of the cleanup on this
property.

2. What is your current role and your agency’s role with respect to the site?

They [Washington State Ferries] own the site and comply with the consent judgment. Mr. Fordjour is the
project manager for the OMMP implementation.

3. Have there been routine communications or activities (for example site visits, inspections, etc.)
conducted by your office regarding the site? If so, please give purpose and results.

They [Washington State Ferries] conduct routine site visits and prepare required reports. They have a[n
upcoming] meeting with EPA to review the last report for finalization.

4. Have there been any complaints, violations, or other incidents related to the site requiring a response
by your office? If so, please give details of the events and results of the responses.

None in the last five years.

5. Do you feel well informed about the site’s activities and progress?

Mr. Fordjour is consulted very month and the staff is on-site. They are currently in compliance with their
NPDES permit. There were concerns with the Paccar Company that used to operate on the site but they
no longer are an authorized user (potential liable party).

6. Are you aware of any changes in State/County/Local laws and regulations that may impact the
protectiveness of the site?

They are tracking the Master Shoreline Update and so far there is nothing to impact the site operations.
There are no changes to the NPDES permit and they have had no violations in the last five years. They
did not high Zn levels during the construction of metal buildings but actions were taken to resolve that
issue.

7. Do you have any comments, suggestions, or recommendations regarding the site’s management,
operation, or any other aspects of the site?

Mr. Fordjour would like to know if there is an end in sight as they are concerned that continued funding
will not be adequate to maintain the required O&M of the consent decree. They would like to consider
the potential to reduce inspections to every five years instead of the current yearly requirement. They
feel this is appropriate since NPDES monitoring is an annual requirement which would suffice.




Interview Record for Chung Yee (Washington Department of Ecology)

1. What is your overall impression of the Wyckoff/Eagle Harbor Superfund Site {general sentiment)?

This is a complex site encompassing both in-water and upland contamination. Overall, with the
exception of the North Shoal/East Beach, EPA has successfully completed cleanup via capping for the
East Harbor Operable Unit. The recent Year 11 operations and maintenance monitoring activities
identified remedy maintenance activities for the East Harbor Operable Unit. These will need to be
addressed by EPA. EPA will be conducting site investigation for North Shoal/East Beach and we are
hopeful that a cleanup remedy will be selected and implemented in the near future.

EPA has implemented a containment system for the Former Process Unit (Soil Operable Unit and
Groundwater Operable Unit). This remedy provides temporary control of the residual contamination at
the upland area. EPA will be conducting site investigation and engineering evaluation to address the
upland residual contamination. We are hopeful that a permanent contaminant source reduction remedy
will be selected and implemented in the near future.

2. What is your current role and your agency’s role with respect to the site?

| am the Ecology staff assigned to this site. Ecology is the support agency for three of the four operable
units for this site (East Harbor Operable Unit, Soil Operable Unit, and Groundwater Operable Unit). The
Department of Transportation is responsible for the West Harbor Operable Unit. In addition to provide
assistance to EPA, Ecology per the 2012 Superfund State Contract, for the next two years is responsible
for the operations and maintenance of the on-site groundwater extraction and treatment system.

3. Have there been routine communications or activities (for example site visits, inspections, etc.)
conducted by your office regarding the site? If so, please give purpose and results.

| have participated in the weekly coordination conference calls.

4. Have there been any complaints, violations, or other incidents related to the site requiring a response
by your office? If so, please give details of the events and results of the responses.

No. | have not received any complaints on this site.

5. Do you feel well informed about the site’s activities and progress?

Yes, | have been well informed by EPA’s Remedial Project Manager, Mr. Howard Orlean, on the site’s
activities and progress.

6. Are you aware of any changes in State/County/Local laws and regulations that may impact the
protectiveness of the site?

No.

7. Do you have any comments, suggestions, or recommendations regarding the site’s management,
operation, or any other aspects of the site?

No. | am satisfied with Mr. Orlean’s management of the site.




Interview Record for Rich Brooks (Suquamish Tribe)

1. What is your overall impression of the Wyckoff/Eagle Harbor Superfund Site (general sentiment)?

The Tribe supports the current direction of activities at the Wyckoff/EH site, and EPA's efforts of
evaluating thermal remediation as a remedy for the Wyckoff operable units. The Tribe strongly prefers
the significant, or mass, remova! of contaminants at the Wyckoff operable units as part of the final
cleanup remedy.

The Tribe continues to have concerns of the vertical and horizontal extent of PAH contamination within

and adjacent to the "East Beach" area, and supports EPA's planned activities within the East Beach area.

The Tribe also continues to have concerns of contaminant levels in fishery resources that are above
acceptable human health risk levels for Tribal harvesters.

2. What is your current role and your agency’s role with respect to the site?

The Suquamish Tribe is a federally-recognized tribe with treaty fishing rights within the Wyckoff/EH site
boundaries. Bainbridge Island is also within the traditional territory of the Suquamish Tribe. The Tribe is
interested in protecting Tribal trust resources, Treaty-reserved rights, and cultural resources that are of
religious or cultural importance to the Tribe. The Suquamish Tribe currently has funding for Tribal
participation through an EPA Support Agency Cooperative Agreement.

3. Have there been routine communications or activities (for example site visits, inspections, etc.)
conducted by your office regarding the site? If so, please give purpose and results.

The Tribe has good communications with the current EPA RPM. The Tribe meets with EPA to discuss
project updates, schedules, and site documents.

4. Have there been any complaints, violations, or other incidents related to the site requiring a response
by your office? If so, please give details of the events and results of the responses.

None

5. Do you feel well informed about the site’s activities and progress?

Please refer to answer to question #3.

6. Are you aware of any changes in State/County/Local laws and regulations that may impact the
protectiveness of the site?

No.

7. Do you have any comments, suggestions, or recommendations regarding the site’s management,
operation, or any other aspects of the site?

The Tribe appreciates EPA's efforts to incorporate monitoring requirements specified in the Draft 95%
Design Analysis Compensatory Mitigation (June 22, 2000) and the West Beach Exposure Barrier System
Biological Assessment (May 2007) in the East Harbor 2011 OMMP.




interview Record for Charles Schmid, Association of Bainbridge Communities

1. What is your overall impression of the site (general sentiment)?

EPA has cleaned up or capped most of the site. Good that EPA took down the old waste treatment plant
and built a new waste treatment plant. Still disappointed that no cleanup action has occurred at the
Point and of the estimated time for cleanup; approximately 100 years. There was a special task force
established to determine cleanup up alternatives at the Point. Also appreciated the eastern beach
restoration, [EPA] did a good job. However, there are still oily seeps on the eastern shore. Association of
Bainbridge Communities (ABC) inquired about these and was told that these were residual amounts of
oil that will eventually go away. But they’re [oily seeps] still there.

2. What effects have site operations had on the surrounding community?

Slowly the people are appreciating the beach and the increase in [usable] shoreline. Kids are swimming
there; we were told that swimming was okay. I've seen kayakers pull up on the beach. Lots of people
with dogs. The Japanese Memorial [on the west end] of the site is well done.

3. Are you aware of any community concerns regarding the site or its operation and administration? If
so, please give details.

No additional concerns other than those expressed earlier. The timeframe of cleanup at the Point is of
concern. Something that ABC is doing is constructing a 3'x6’ kiosk [to be built by an Eagle Scout] that
talks about the history of the creosote facility and the cleanup. Most people are not aware of the
current cleanup work.

4. Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing, or
emergency responses? If so, please give details.

Heard that there were cuts in the fence [surrounding the site] and tools were taken. Something not
related to EPA, was that county sprayed herbicides to take of the Japanese knotweed, an invasive
species. In doing so, killed a couple trees.

5. Do you feel well informed about the site’s activities and progress?

If big events are to happen then we are informed. If we need information, we ask for it. Mr. Schmid
asked whether a public meeting will be held after the draft report will occur.

6. Do you have any comments, suggestions, or recommendations regarding the site’s management or
operation?

Would like follow-up on the Generational Remedy report [that resulted from the steering
committee/task force that was established to determine cleanup alternatives for the Point.]

Also would like an estimate of how long the steel wall be [continue] to be used for containment.
[Regarding] the cyclone fence that runs along the [groundwater] treatment plant and the steep part of
the hillside, EPA and the city said they would move [the fence] a few feet toward the plant for ADA and
emergency vehicles.




Interview Record for Private Citizen (name withheld)

1. What is your overall impression of the site (general sentiment)?

Currently the site is a good space. They did a good job of cleaning up what was there and the
improvements to the area — road, trails, plantings by shore makes it look nice. Within the wall all the old
buildings were removed. People feel positive of the space and people are enjoying it.

2. What effects have site operations had on the surrounding community?

Once the [new] road was in people are happy with what’s there now. The community is poised and
waiting to see what is going to happen next; with the transition from EPA to DOE.

3. Are you aware of any community concerns regarding the site or its operation and administration? If
so, please give details.

Community concerns are related to who's going to maintain the site and how. There was a huge
community support to buying the site including [the area that is now] Pritchard Park. The community
felt that EPA had a good technique with steam and bacterial treatment; initial results had looked
promising. When that process ramped up and it didn’t work it was disappointing. The community was
also confused as to why it didn’t work. People were a little angry. In speaking to people who were
knowledgeable of that process it appears that the materials [of construction] were inadequate, not
enough money was spent on cleanup equipment. It seems that EPA abandoned [this process] because of
cost reasons, not because [it couldn’t achieve] long-term remediation. The current issue is that the
community is concerned that the EPA has given up on the site and gave it to DOE to continue. People
feel this is not appropriate and that there are leaks present on the outside of the wall. Since thisisin a
fault area, there may be a breach in the [sheet pile] wall.

4. Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing, or
emergency responses? If so, please give details.

Not aware of any.

5. Do you feel well informed about the site’s activities and progress?

| personally do because I've been involved [with the site] so long and have had subsequent
conversations with DOE [after the week meeting to determine alternatives for remediation].

6. Do you have any comments, suggestions, or recommendations regarding the site’s management or
operation?

It would be helpful if a public meeting were held [to inform the community where things are]. There is
an importance and value to explain what’s going on [at the site] as the [Bainbridge Island] community is
highly engaged. Ideally, it would be a joint meeting with EPA and DOE. The EPA should make sure folks
[conducting] the meeting have the technical knowledge and are [articulate] to honestly and openly
explain what’s been going on at the site. If EPA needs assistance, they can contact folks [on Bainbridge
Island] who have been involved [with the site.]
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. S&G OU, Extraction Well Operation Summary, 2007-2011

Extraction Well

4

ave ave ave ave

flow days | flow | days | flow | days | flow

Date Days (gpm) down | (gpm) | down | (gpm) | down | (gpm)
Jan-07| 31 7 4.8 7 7 5.2 7 7.2 7 5.5
Feb-07| 28 2 48 2 2 5.4 2 8.8 0 5.1
Mar-07| 31 0 5.7 0 0 5.9 0 9.7 0 6.0
Apr-07{ 30 3 4.6 3 3 45 3 7.2 3 45
May-07| 31 0 4.5 0 0 5.2 0 8.2 0 5.4
Jun-07 30 0 3.8 0 0 5.2 0 8.4 0 5.3
Jul-07| 31 0 4.4 0 0 49 0 8.7 0 5.6
Aug-07| 31 0 4.2 0 0 5.2 0 8.3 0 5.6
Sep-07| 30 0 43 0 0 5.2 0 6.7 0 4.9
Oct-07| 31 0 2.7 0 0 4.9 0 6.5 0 5.3
Nov-07| 30 0 3.3 0 0 49 0 6.5 0 6.0
Dec-07| 31 0 6.6 0 0 5.3 8 5.5 0 5.3
Jan-08] 31 9 4.6 9 9 5.0 9 6.4 9 43
Feb-08| 29 0 5.9 0 0 7.4 0 8.7 0 5.5
Mar-08| 31 0 5.0 0 0 6.3 0 8.0 0 5.3
Apr-08[ 30 0 4.6 0 0 5.8 0 8.7 0 5.9
May-08| 31 0 4.8 0 0 6.0 0 9.0 0 6.0
Jun-08[ 30 1 3.5 1 1 5.7 1 8.4 1 5.1
Jul-08[ 31 0 3.0 0 0 5.4 0 8.4 0 4.6
Aug-08| 31 3 43 3 27 0.6 3 7.2 3 4.7
Sep-08] 30 0 4.8 1 0 5.4 0 7.3 1 5.8
‘Oct-08f 31 0 5.9 0 0 5.9 0 6.9 0 5.1
Nov-08| 30 0 5.9 0 0 6.4 0 6.7 0 5.2
Dec-08| 31 18 2.3 18 18 2.6 18 2.8 18 2.2
Jan-09[ 31 6.1 1 6.4 1 6.8 1 5.4
Feb-09| 28 5.2 0 6.1 0 7.6 0 5.0
Mar-09| 31 4.3 6 5.3 5 6.8 5 43
Apr-09{ 30 2.4 5 3.6 26 0.7 29 0.3
May-09] 31 2.6 0 4.1 26 0.0 26 0.0
Jun-09| 30 0.3 26 0.4 30 0.0 30 0.0
Jul-09| 31 0.0 31 0.0 31 0.0 31 0.0
Aug-09| 31 0.0 * 30 0.0 30 0.0 30 0.0
Sep-09| 30 0.8 21 15 30 0.0 30 0.0
Oct-09] 31 0.7 22 0.8 29 0.0 29 0.0
Nov-09| 30 1.6 11 1.3 18 0.0 18 0.0
Dec-09| 31 2.5 15 3.1 15 3.7 15 4.1
Jan-10| 31 3.7 11 4.0 11 5.3 11 3.6
Feb-10| 28 4.2 8 4.2 8 5.8 8 3.9
Mar-10| 31 3.3 : 8 43 8 5.8 8 3.8
Apr-10| 30 2.6 8 3.7 8 6.1 8 3.9
May-10| 31 2.4 24 09 11 5.7 11 3.2
Jun-10| 30 2.9 30 0.0 8 6.4 8 3.6
Jul-10| 31 1.2 & 31 0.0 22 2.6 22 1.4
Aug-10] 31 0.0 ' 31 0.0 31 0.0 31 0.0
Sep-10| 30 2.4 30 0.0 14 3.7 14 2.7
Oct-10{ 31 2.8 31 0.0 10 4.7 10 3.1
Nov-10| 30 4.6 30 0.0 13 7.4 13 45
Dec-10| 31 7.0 21 3.7 12 9.6 12 6.3




. S&G OU, Extraction Well Operation Summary, 2007-2011

Extraction Well

ave

ave ave ave ave

flow flow | days days | flow flow flow

Date Days {gpm) {gpm) | down down | (gpm) (gpm) (gpm)
Jan-11| 31 5.5 79 | 1 8 4.9 7.7 5.6
Feb-11| 28 5.8 5.6 5 6.0 8.2 6.1
Mar-11| 31 6.1 9.7 2 7.1 8.9 6.6
Apr-11] 30 6.5 11.2 0 8.0 10.1 6.9
May-11| 31 5.0 8.4 0 5.4 8.4 5.2
jun-11] 30 48 8.3 0 4.8 4.0 55
Jul-11| 31 2.0 34 | . 17 2.1 3.3 2.2
Aug-11 31 0.0 00 | 31 0.0 0.0 0.0
Sep-11| 30 2.6 35 12 3.0 42 3.1
Oct-11| 31 3.9 12.5 4 7.6 10.3 4.0
Nov-11| 30 4.4 15.3 1 9.7 10.5 3.8




. S&G OU, Extraction Well Operation Summary, 2007-2011 -

Extraction Well

9 EW-2 EW-6

ave ave ave ave ave

days flow days flow days | flow days | flow | days | flow

Date Days | down | (gpm) | down | (gpm) | down | (gpm) | down | (gpm) | down | {gpm)
Jan-07 31 : 21 1.0 7 3.1 9 4.0 31 0.0
Feb-07 28 5.3 7 2.8 2 34 7 3.0
Mar-07 31 6.5 31 0.0 0 2.9 1 2.6
Apr-07 30 4.6 30 0.0 3 2.6 3 2.5
May-07 31 5.2 17 1.3 0 2.9 0 2.8
Jun-07 30 5.2 22 0.6 0 3.0 0 2.4
Jul-07 31 5.2 25 0.4 13 1.8 13 1.4
Aug-07 31 4.8 28 0.1 0 3.2 0 1.9
Sep-07 30 4.7 30 0.0 24 0.5 24 0.3
Oct-07 31 4.1 21 0.8 31 0.0 31 0.0
Nov-07 30 3.6 12 1.8 30 0.0 30 0.0
Dec-07 31 7.2 0 4.0 10 2.3 11 1.7
Jan-08 31 55 9 3.2 31 0.0 31 0.0
Feb-08 29 6.7 0 3.9 29 0.0 29 0.0
Mar-08 31 6.1 30 0.0 31 0.0 31 0.0
Apr-08 30 5.4 19 1.4 30 0.0 30 0.0
May-08 31 5.8 24 0.7 31 0.0 31 0.0
Jun-08 30 5.6 30 0.0 27 0.3 27 0.2
Jul-08 31 5.9 31 0.0 31 | 0.0 31 0.0
Aug-08 31 5.0 26 0.6 31 0.0 31 0.0
Sep-08 30 4.5 30 0.0 30 0.0 30 0.0
Oct-08 31 5.9 31 0.0 31 0.0 31 0.0
Nov-08 30 6.9 [ 3.4 30 0.0 30 0.0
Dec-08 31 18 2.7 18 1.6 31 0.0 31 0.0
Jan-09 31 . 1 6.4 1 4.3 31 0.0 31 0.0
Feb-09) 28 |. 2 0 55 12 2.1 28 0.0 28 0.0
Mar-09| 31 % 5 4.8 23 0.9 23 1.5 23 0.7
Apr-09| 30 | 5 2.5 7 3.0 29 0.2 7 2.1
May-09 31 0 3.6 0 3.8 31 0.0 0 2.9
Jun-09 30 26 0.7 26 0.4 30 0.0 27 0.3
Jul-09 31 31 0.0 31 0.0 31 0.0 31 0.0
Aug-09 31 30 0.0 30 0.0 31 0.0 31 0.0
Sep-09 30 21 0.8 21 1.3 30 0.0 21 0.6
Oct-09 31 22 0.9 22 1.2 0 0.0 22 0.6
Nov-09 30 ) 11 1.8 11 2.5 30 0.0 11 1.2
Dec-09 31 15 24 15 2.3 17 2.3 17 0.9
Jan-10 31 11 33 11 3.0 11 3.1 12 0.9
Feb-10 28 8 3.8 8 3.3 8 3.9 28 0.0
Mar-10 31 8 3.8 8 3.2 8 3.6 31 0.0
Apr-10 30 8 3.6 8 3.2 8 3.5 30 0.0
May-10 31 11 3.1 11 2.6 11 3.1 0 0.0
Jun-10 30 8 3.6 11 2.5 8 35 30 0.0
Jul-10 31 22 1.5 26 0.7 22 13 31 0.0
Aug-10 31 31 0.0 31 0.0 31 0.0 31 0.0
Sep-10 30 14 2.1 14 2.2 15 2.3 23 1.6
Oct-10 31 10 3.0 10 2.5 10 2.8 10 4.1
Nov-10 30 13 3.9 18 2.3 14 3.4 14 4.6
Dec-10 31 12 4.5 31 0.0 12 4.8 12 6.4

3




. S&G OU, Extraction Well Operation Summary, 2007-2011

Extraction Well

9 EW-2 EW-6

ave ave ave ave ave

days | flow | days | flow | days | flow | days | flow | days | flow

Date Days | down | (gpm) | down | {(gpm) | down | {(gpm) | down | (gpm) | down | (gpm)
Jan-11f 31 [0 8 4.0 12 2.8 8 3.1 8 4.7
Feb-11| 28 ' 5 4.3 5 3.5 5 3.9 5 5.2
Mar-11 31 2 4.8 3 3.6 1 4.3 1 5.7
Apr-11 30 0 53 0 4.4 0 4.8 0 6.4
May-11 31 0 5.1 0 3.9 0 4.1 0 59
Jun-11 30 9 3.3 3 0.4 0 3.6 0 5.1
Jul-11 31 31 0.0 27 0.5 17 1.5 17 2.0
Aug-11 31 31 0.0 31 0.0 31 0.0 31 0.0
Sep-11 30 12 3.3 13 2.0 12 21 12 29
Oct-11 31 4 6.6 21 13 4 3.1 4 4.2
Nov-11 30 1 9.4 13 2.3 1 2.9 6 3.3

4




2. S&G OU, Vertical Well Pair Negative Gradients and Cumulative Precipitation, 2007-2011
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Note: A negative difference between lower and upper water levels indicates downward flow {negative gradient). Only negative gradients
shown on figure.



2. S&G OU, Vertical Well Pair Negative Gradients and Cumulative Precipitation, 2007-2011
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2. S&G 0U, Vertical Well Pair Negative Gradients and Cumulative Precipitation, 2007-2011
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Note: A negative difference between lower and upper water levels indicates downward flow (negative gradient). Only negative gradients
shown on figure.



2. S&G OU, Vertical Well Pair Negative Gradients and Cumulative Precipitation, 2007-2011

15
£ 10 \ ﬁ -
(=}
.% 5 { ¥ P s
e
a.
0 _
1/1/07 1/1/08 1/1/09 1/1/10 1/1/11 1/1/12
7 -Day Cumulative «——30-Day Cumulative
- V14-CWO
g -16
3
g -14
g
£ -12
=)
g 10
3
g -8
®
2
@
Q
Q.
=)
~
@
3
o
- . . . , ; . . : ; . D : . . . .
1/1/2007 1/1/2008 1/1/2009 1/1/2010 1/1/2011 1/1/2012
© CWO05 water level (lower) - MW14 water level (upper) Date

Note: A negative difference between lower and upper water levels indicates downward flow {negative gradient). Only negative gradients
shown on figure.




2. S&G 0U, Vertical Well Pair Negative Gradients and Cumulative Precipitation, 2007-2011
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shown on figure. '



2. S&G 0U, Vertical Well Pair Negative Gradients and Cumulative Precipitation, 2007-2011
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2. S&G OU, Vertical Well Pair Negative Gradients and Cumulative Precipitation, 2007-2011
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Note: A negative difference between lower and upper water levels indicates downward flow (negative gradient). Only negative gradients
shown on figure.



2. S&G 0U, Vertical Well Pair Negative Gradients and Cumulative Precipitation, 2007-2011
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2. S&G OU, Vertical Well Pair Negative Gradients and Cumulative Precipitation, 2007-2011
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2. S&G 0U, Vertical Well Pair Negative Gradients and Cumulative Precipitation, 2007-2011
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3 S&GOU. Average gradients per monitoring period

Monitoring Period Average Gradient/Monitoring Period

CW03/ | CW08/ | CWI13¥/ MWI14/ | MW18/ PO03/ PO13/ VG2U/ | VG3U/ | VGSU/

Cwo2 P4L VGA4L CWos CDMW01 | CDMWO02 | VGIL VG2L VG3L | VG3L
Dec 21, 2006 - Mar 31, 2007 1.78 -- - 1.59 7.28 2.48 - - -- --
Apr 1, 2007 - Jul 11, 2007 3.13 - - 4.13 9.84 5.54 - - - --
Jul 11,2007 - Nov 14, 2007 3.68 - - 5 8.16 6.25 - - -- -
Nov 14, 2007 - Mar 17, 2008 2.71 - -- 2.74 5.83 3.46 - - - -
Apr 3, 2008 - Aug 7, 2008 na -- - 5.04 8.93 6.42 - - -- --
Aug 7, 2008 - Dec 10, 2008 na - -- 4.78 9.26 6.54 - -- - -
Dec 12, 2008 - Mar 12, 2009 0.54 0.76 1.01 7.65 5.78 na 1.34 1.39 4.55 2.8
Mar 12, 2009 - Jun 11, 2009 0.21 1.18 10.53 6.76 3.58 2.18 1.91 0.86 3.44 237
Jun 12, 2009 - Sept 11, 2009 -0.08 0.52 10.43 5.58 1.87 1.04 0.89 0.15 1.93 1.2
Sept L1, 2009 - Jan 6, 2010 -0.32 20:32 50| -0.12 na 1.4 0.46 0.25 0.16 1.84 0.06
Jan 6, 2010 - Apr 5, 2010 -0.27 -1.31 -1.8 4.22 2.33 0.21 120133 0.47 2.15 3;—062
Apr 6,2010-Jul 4,2010 0.51 0.43 0.95 na 4.25 3.15 1.35 0.93 3.61 1.74
Jul 5,2010 - Oct 2, 2010 0.21 1.03 231 na 295 2.89 1.46 0.53 2.83 2.1
Oct 3, 2010 - Dec 31, 2010 0.48 0.81 2.85 na 4.05 3.15 1.38 0.79 3.54 0.91
Jan 1, 2011 - Mar 31, 2011 0.73 5.2 9.89 6.13 0.82 0.97 3.58 0.24
Apr 1, 2011 - Jun 29, 2011 1.7 5.56 7.32 12.11 2.44 1.58 5.13 3.01
Jun 30,2011 - Sept 27, 2011 1.26 1.94 2.55 5.14 3.04 1.06 237 0.82 3.08 2.85
Sept 28, 2011 - Dec 26, 2011 3.4 2.58 3.31 4.53 6.19 4.95 3.54 1.86 5.56 3.95
NOTES:

Positive value indicates upward gradient

Negative value indicates downward gradient
Highlight indicates containment not met at a well pair
na = not available, instrumentation errors



4. S&G OU, Groundwater Sampling Results Summary, 2007-2011
Groundwater CWO1 (4) CWO2 (4) CWO5 {4) ) CWO9 (4) CW12({4) CW15 {4) 02CD-MWO01 {4) 99CD-MWG2 (4)
Chemical Cleanup Level R
Group Analyte Units {ugil)* Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max
BNA 1.1-Biphenyl ug/L - 048 U 1 U 0.45 UJ U 0.94 UJ 15.3 0.44 UJ 1 U 044 U 3 08 J 5.2 0.48 UJ 1 U 049 U 098 U
BNA 1.2.4,5-Tetrachlorobenzene ug/l. - 048 U 048 U 0.45 UJ 0.45 uJ 0.47 0.47 U 0.44 UJ 0.44 UJ 0.44 U 044 U 0.5 U 05 U 0.48 UJ 0.48 UJ 043 U 0.48 U
BNA 1.2,4-Trichlorobenzene ug/l - 0.48 UJ 1 U 0.45 UJ 1 U 0.47 W 1 U 0.44 ) 1 U 0.44 UJ 1 U 0.5 UJ 1 UJ 0.48 UJ 1 U 0.49 WJ 0.98 WJ
BNA 1,2-Dichlorobenzene ug/L - 089 U 1 U 0.88 UJ 1 U 084 U 1_U 0.86 UJ 1 U 0.83 uJ 1 U 09 U 1 W 0.89 UJ 1 u 09 U 0.98 WJ
BNA 1.2-D az ug/l - 0.89 UJ 1 U 0.86 UJ Y] 0.64 UJ 1 U 0.86 UJ 1 U 0.93 WJ. 1 U 09 U 1 U 0.89 UJ [ 09 U 098 U
BNA 1.3-Di ug/ll — 089 U 1 U 0.86 Ud t U 094 U 1 U 0.86 UJ 1 U 0.93 UJ 1 U 09 U 1 U 0.89 UJ 1 U 09 U 098 U
BNA 1.4-Cichlorobenzene ug - 089 U 1 U 088 UJ 1 U 094 U 1 U 0.86 UJ 1 U 0.93 UJi 1 U 09 U 1w 0.89 UJ 1y 09 U 0.98 UJ|
BNA 1 ugll - 0.48  y| U 0.45 UJ 1 U 094 U 1 U 0.44 UWJ 1 U 0.44 U U 12 36 0.48 UJ 09 U 048 U 0.96 U
BNA 2,3.4.6-Tetrachlorophenol ugll - 048 U 0.48 U 045 U 045 U 047 U 0.47 U 0.44 U 044 U 044 U 044 U 05 U 05 U 048 U 048 U 043 U 049 U
BNA 2,4,5-Tnchlorophenol ugh - 0.48 UJ 1.9 UJ 0.45 UJ, 2 UJ 0.65 J 2 U 0.44 UWJ 2.1 UJ 0.44 WJ 2 UJ 0.5 UJ 2 U 0.48 UJ 2w 0.49 UJ 2 U
BNA 2,4,6-Trichloraphenol ugh. = 0.48 UJ 18 U 0.45 UJ; 2 UJ 0.62 J 2 U 0.44 UJ 2.1 Uy 0.44 W 2 U 05 U 2 UJ, 0.48 UJ 22U 0.49 UJ 2 U
BNA 2.4-Dichtorophenol ughL - 0.48 U] 1 U 0.45 UJ 1 U 0.47 U 1 U 044 UJ 1 U 044 Y 1 U 048 U 1 U 0.48 UJ 1 W 049 U 098 U
BNA 2.4-Dimethylphenol ugll - 0.48 UJ 1 U 0.45 UJ 1 U 0.47_UJ 1 U 0.44 U 1 U 0.44 UJ 1 U 05 UJ 1 U 0.48 UJ 1 UJ 0.49 UJ 098 U
BNA 2.4-Dinitrophenol ugll - 0.48 UJ 10 U 0.45 UJ 10 U 047 U 10U 0.44 UJ 10 U 0.44 UJ 10 U 0.5 UJ 9 U 0.48 WJ| 93 U 0.49 UJ 94 U
BNA 2,4-Dinitrotoluene ugll - 0.48 U 1 U 045 U 1 U 0.47 U 1 Ul 044 U 1 U 044 U 1 U 05 u 1 U 048 U 1 UJ 049 U 0.98 U
BNA 2.6-Dinitrotojuene ugll - 0.89 U 2 U 0.86 UJ| 2 U 094 U 2 U 0.88 UJ 21 U 088 U 2 U 0.94 U 2 U 0.89 UJ| 2 U 096 U 2 U
BNA 2-C ug/L - 048 U 4 U 0.45 LJ 4 U 0.47 U 4 U 0.44 UJ 4 U 044 U 4 U 05 U 4 U 0.48 UJ| 4 U 049 U 4 U
BNA 2-Chlorophenal g/l - 0.48 U 1 U 0.45 UJ 1 U 0.47 U] 1 U 0.44 UJ 1 U 044 U 1 U 05 U 1 U 0.48 UJ 1 UJ 049 U 0.98 U
BNA 2-Mathylnaphthalene ug/L - - - - - - = nd - - - - -~ — - - —
BNA 2- ug/L - 043 U 18 U 0.45 UJ 1.7 UJ 0.47 U 19 U 044 UJ 1 U 0.44 U 1.9 UJ 05 U 19 U 0.48 UJ| 1.78 UJ 049 U 1.9 U
BMNA 2-bitroaniline ugil. - 0.48 U 1 U 045 U 1 U 0.47 U 1 U 044 U 1 U 044 U 1 U 0.5 U 1 U 0.48 U 1 uJ 049 U 0.98 U
BMNA 2-Hitrophenol ug/L - 048 U 1.9 U 0.45 1J 2 U 0.47 U] 2 U 0.44 UJ 21 U 0.44 U 2 U 0.5 U 1 U 0.48 LJ| 2 U 049 U 2 U
BNA . |3 3-Dichlorobenzidine ugil - 048 U 15 UJ 0.45 U 1 U 0.47 UJ 16 _UJ 044 U 1 U 0.44 UJ| 16 U4 0.5 UJ 16 _UJ| 0.48 U 08 U 0.49 UJ 16 _UJ
BNA 3-Nitroaniling ug/l - 048 U 1 U 045 U 1 U 047 U 1 U 044 U 1 U 044 U 1 U 0.5 UJ 1 UJ 0.48 U 1 U 043 U 098 U
BNA 4,6-Dinitro-2. ug/L - 0383 U 4 U 0.86 UJ 4 U 0.94 U 4 U 0.86 UJ 4 U 088 U 4 U 094 U 4 U 089 UJ 4 L 096 U 4 U
BNA 4-Bromophenyl-phenylether ugil - 048 U 1 U 045 U 1 U 0.47 U 1 U 044 U 1 U 0.44 U 1 U 05 U 1 U 0.48 U 1 U 048 U 098 U
BNA 4-Chlorg-3-methyiphenol ug/l. - 0.48 U 18 U 0.45 UJ 2 W 0.47 U 2 U 0.44 UJ 2.1 UJ 0.44 U 2 U 05 U 2 UJ 0.48 UJs 2 Uy 043 U 2 U
BNA 4-Chloroanilne ugiL - 0.48 UJ 18 UJ 0.45 WJ 2 U 0.47 UJ 20 W 0.44 UJ] 2 U 0.44 UJ 20 uJ 0.5 UJ 20 UJ| 0.48 UJ| 2 U 0.49 uJ 20 UJ
BNA 4-Chiorophenyl-phenylether ug/L - 0.48 U 1 U 0.45 UJ 1 U 047 U 1 U 0.44 UJ 1 U 0.44 U 1 U 05 U 1 U 0.48 UJ 1 U 043 U 0.98 Ui
BNA 4. ug/L - 0.48 U 1 U 0.45 UJ 1 U 047 U 1 U 0.44 UJ 1 U 0.44 U 1 U 05 U 1 U 0.48 UJ 1 U 049 U 098 U
BHA 4-Mitroaniine ug/l. - 0.48 U 3.8 UJ 0.45 U 3.9 UJ 0.47 U 4 U 044 U 42 W 044 U 39 W 05 U 4 U 048 U 4.1 U 049 U 39 U
BNA 4-Nitrophenol ug/l. = 0.48 UJ) 19 U 0.45 UJ 20 UJ 0.47 UJ 20 U 0.44 UJ 21 U, 0.44 UJ 20 U 0.5 UJ 4 U 0.48 UJ 20 UJ 049 UJ| 20 U
BNA 9H-Carbazole ugl - 048 U 4 U 045 U 4 U 0.94 U 45 044 U 4 U 044 U 4 U E] 17 048 U 4 U 049 U 4 U
BNA Acenaphthene ugll 3.0 - - - - - - - - - - - - - - - -
BNA Acenaphthylene uglL — — -~ - - - - — - - - — - - - ~ -
BNA Acetophenane ug/l - — - - - — - — - - - — — - - — —
BNA Anthracene uglh 9.0 - - = - = = = = = - - - - - - -
BHA Atrazine ugh - 0.48 U 1 U 0.45 Ui 1 U 047 U 1 U 044 U 1 U 044 U 1 U 05 U 1 U 0.48 U 1 U 049 U 098 U
BNA ugt. - 0.48 UJ 1Y 0.45 Ut 1 U .47 UJ 1 U 023 J 1 U 0.44 UJ U 0.5 U 1 U 0.48 UJ 1 U 0.49 UJ| 0.98 U
BNA ug/ - 1.8 UJ 2 U 1.7 UJ 2 U 1.9 UJ 2 U 0.86 UJ FARY 1.9 UJ 2 U 1.9 UJ 2 U 1.78 UJ 1.9 U 1.9 UJ 2 U
BNA ug/L 0.030 = = - - - - - - - - - — - -
BNA ugil 0.030 - - - - - = - - - - - - - - - -
BHA ug/L 0.030 - = - - fod = o - - - - - - - - -
BHA ugiL — = = = = — — — — — = = = = — = =
BNA ug/l. 0.030 - - - - - - - - - - - - - - - -
BNA Benzoic acid ug/ll - 28 U 7.5 UJ 23 UJ 7.8 Ul ENEY 8 Ul 25 UJ 8.3 UJ 2.9 UJ 78 UJ 4 U 8 UJ! 0.88 LJ 8.2 UJ 1 U 7.8 UJ
BNA bis{2-Chloroethoxy)methane ug/l - 0.48 U 1 U 0.45 UJ 1 U 047 U 1 U 044 UJ 1 U 0.44 U 1 U 05 U 1 U 0.48 UJ 1 U 049 U 0.98 U
BNA bis{2-Chloroethyl)ether ug/L - 0.48 U 1 U 0.45 UJ 1 U 0.47 U] 1 U 0.44 UJ 1 U 0.44 U 1 U 05 U 1 U 0.48 UJ iU 049 U 098 U
BNA bis{2: ugll - 0.48 UJ 1 U 0.45 UJ 1 U 0.47 _UJ 1 U 0.44 UJ 1 U 0.44 UJ Y 05 UJ 1 U 0.48 UJ 1 U 0.49 UJ 098 U
BNA bis{2-ethylhexyhphthalate ugll - 048 U 1.9 U 045 U 24 UJ 047 U 2 U 044 U 21 U 0.44 U 4.8 05 U 2 U 048 U 2.1 UJ 049 U 2 U
BHA ug/l — 048 U U 045 U 1 U 0.47 U 1 U 044 U 1 U 0.44 U 1 U 05 U 1 U 048 U 1 v 049 U 098 U
BNA Caffeine ugil — 048 UJ 1 U 045 U 1 U 0.47 UJ 1 U 0.44 U 1 Ul 0.44 UJ 1 U 0.5 uJ 09 U 0.48 U 08 U 0.49 UJ 09 U
BNA Caprolactam ug/L - 0.48 UJ, 19 U 0.45 W 20 U 0.47 _UJ] 20 U 0.44 UJ 21 U 0.44 UJ 20 Y 0.5 UJ 20 UJ| 0.48 Uy 20 U 0.49 UJ 20 U ;
BNA _ |Chrysene ugls 0.030 = - ~ — — - - - — - — — ~ - - — ‘
BNA Oibenzoia,hjanthracene ug/lL 0.0070 - - — — - - - - - - - - - - - bl
BNA Dibenzoturan ugl - 0.48 U 1 U 0.45 UJ 1 U 084 U 29 J 044 UJ 1 U 044 U 8.7 24 30 0.48 UJ 1 Y 049 U 098 U
BNA D ugh - 03 J 19 U 045 U 2 UJ 047 U 2 U 044 U 21 Ul 044 U 2 U 0.5 U 2 U 048 U 2 W 049 U 2 U
BNA D ug/l - 04 J 094 U 0.45 U [ 0.47 UJ 1 U 044 U 1 U 044 UJ 1 U 0.5 UJ 1 U 048 U 1 U 049 UJ 098 U
BNA Di ugll - 048 U 19 U 0.45 U 2 uJ 047 U 2 U 0.86 UJ 4.7 044 U 2 U 05 U 2 U 0.48 U 2 uJ 049 U 2 U
BNA Din-i ug/l - 048 U 19 U 0.45 U 2 U 047 U 2 U 044 U 21 Y 044 U 2 U 25 U PN 048 U 2 U 049 U 2 U
BNA __|Ethanone_1-phenyl- ugi = 0.48 U] 1 U 0.45 UJ 1 U 047 U 1 U 0.44 UJ 1 U 0.44 U 1 U 05 U 1 U 0.48 UJ 1 U 048 U 098 U
BMA Fluoranthene ug/L 3.0 — - - - - - - - - - - - — - - —
BNA Fluorene ug/l 3.0 — - - - - - - - - - - - — - - —
BNA [ ugil. - 048 U 1 U 045 U 1 U 047 U 1 U 044 U 1 U 0.44 U, 1 U 95 U 1 U 0.48 U 1 U 049 U 098 U
BNA [ ug/iL - 0.48 Ud 1 U; 045 UJ 1 U 0.47 _UJ 1 U 0.44 UJ 1 U 0.44 U.J 1 U 0.5 UJ 1 UJ 0.48 UJ 1 U 0.49 UJ| 0.98 U
BNA + ug/L el 0.43 UJ 2 U 0.45 UJ 2 U 0.47 UJ 2 U 0.44 UJ 21 U 0.44 UJ 2 U 25 Ul 2 U 0.48 UJ. 2 U 0.49 UJ 2 U
BNA Hexachloroethane ug/L - 0.48 UJ 1 U 0.45 UJ 1 U 0.47 UJ; U 0.44 UJ 1 U 0.44 Wi 1 U 05 UJ 1 U 0.48 UJ 1 U 0.49 UJ 088 U
BNA Indeno(1.2,3-cd)pyrene ugi 0.030 — — - - -~ - - - ~ - - - -~ - - -
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Groundwater CWO01 (4) CWO02 (4) CWOS {4) CWO09 (4) CW12 (4) CW15 (4) 02CD-MWO01 (4) 93CD-MWO02 {4)
Chemical Cleanup Level
Group Analyte Units {ugiL)* Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max
BNA Isophorane ugil — 0.48 U 1 U 0.45 UJ 1 U 0.47 U 1 U 0.44 UJ 1 U 0.44 U, 1 U 05 U 1 U 048 UJ 1 U 049 U 0.98 U
BNA [} ug/l 63 0.94 U 094 L 098 1 098 U 1 U 1 U 1 U 1 u 0.98 U 098 U 1 U 285 1 U 1 v 098 U 0.98 Ui
BNA Nittobenzene ug/l. - 048 U 1 U 0.45 UJ 1 U 0.47 U 1 U 044 UJ 1 u 0.44 U iy 05 U 0.94 U 0.48 uJ 09 U 049 U 0.96 U
BNA n-Nitiosodimethylamine ugil — 0.94 U 094 U 098 U 098 U 1 U 1 U 1 U 1 U 0.88 U 0.98 U 1 U 1 U 1 U 1 U 0.98 U 098 U
BMA n-Nitrosodinpropylamine ug/l - 048 U 1 U 045 UJ 1 U 0.47 U 1 U 0.44 UJ 1 U 0.44 U] 1 U 05 U 1 U 0.48 UJ 1 UJ 0.49 Ui 098 U
BNA n-Nitrosodiphenylamine ug/l - 0.48 UJ 1 U 0.45 UJ 1 u 0.47 UJ 1 U 0.44 UJ 1 U 0.44 UJ) iU Q0.5 UJ 0.94 UJ 0.48 UJ 09 W 049 Ul 0.95 UJ|
BNA Pentachlorophenot vgl. 49 - - - - - - - - el - = = - - - -
BNA Phenanthrene ugh = - = = - - = - hod - - = = = - -~ -
BMA Phenal ugiL - 0.48 U 1 U 0.45 UJ 1 U 047 U 1 U 0.44 U 1 U 044 U 1 u 05 U 1 U 0.48 UJ 1 U 049 U 098 U
BNA Pyrene ug/L 15 - - = = - - - = = - = = - - = -
BMNA Iﬁelene uglL - 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1_ Ui 1 U 098 U 08 U 08 U 098 U 08 U 08 U
General |Dresolved Oxygen mg/L — 7.68 9.26 = 5.38 - 4.39 — 5.22 1.61 8.09 - 4.37 [ 4.17 2.8 597 -
General |Eh my - e - = - - = - - = - = - = = - -
General | Oxidization Reduction Potential my - 54 218 40 130 -38 -26 -48 -29 -4 160 -286 -109 -105 39 -161 53
General JpH units - 6.8 7.56 6.81 7.35 7.15 7.33 6.86 7.16 6.81 8.75 6.73 6.98 7.6 9.03 7.75 8.24
General _|Salinity % - — 0.01 .07 0.13 1.52 26 11 2 = 0.01 0.59 1.7 - 0.01 -~ 0.01
General | Specific Conductvity mS = 0.313 0.37 1.34 2.79 25.1 40.7 19.6 1.9 0.286 0.33 5.99 28.7 0.269 3 0.244 0.331
General | Temperature “C - 10.7 14.7 11.74 14.14 11.5 14.9 11.2 13.97 12.1 14.92 11.3 14.6 13.16 15.97 11.7 15.2
General |Turbidity nty - 23.9 206 - 88 0 15.5 0 285 11.2 318 - 90.3 9.7 35.3 10 50.7
PAH 1-Mathylnaphthalene ug/L — - e - - - - - - - - - - — — — -
PAH 2-C ug/L = - = - - d = = - - - - - - - = =
PAH 2 ug/l = 0.020 U, 0.0 Ui 0.029 U 003 U 0024 U 220 0.029 U 0.031 U 0028 U 3.5 0.029 U 12 0029 U 003 U 0.029 U 0.048
PAH Acenaphthena uglL 30 0.029 U 0.03 U 0029 U 003 U 029 U 74 0.029 U 0.1 0.008 U 13 60 170 0.029 U 003 U 0.029 U 0.029 U
PAH Acenaphthylene ug/L - 0.029 U 0.03 U 0.029 U 0.03 U 0.029 U 1.6 0029 U 0.031 U 0.031 U 0.6 0.37 18 0028 U 003 U 0.029 U 0029 U
PAH Anthracene ugl 9 0.029 U 0.03 U 0029 U 003 U 0.028 U 2.9 0.029 J 0031 U 0.039 27 14 2.7 0023 U 0.24 0.029 U 0.029 U
PAH B uglL 0.030 0.023 U 0.03 U 0.029 U 0.03 U 0.11 043 J 0028 U 0.031 U 0029 U 0.48 .14 031 J 0.029 U 003 U 0.02¢ U 0029 U
PAH Benzo{a)pyrene ug/L 0.030 0.029 U 0.03 U 0.029 U 003 U 0020 U 0043 J 0.029 U 0.031 U 0.029 U 0.11 0.025 U 0.031 U 0.029 U 0.03 U, 0.029 U 0.029 U
PAH B ugil 0.030 0.028 U 0.03 U] 0.028 U 003 U 0.034 0.099 J 0028 U 0031 U 0.031 U 0.21 0.048 009 J 0029 U 003 U 0029 U 0029 U
PAH Benzo({g.h.)perylene uglL - 0.029 U 0.03 U] 0.029 U 003 U 0.029 0.03 Y| 0.029 U 0.031 U 0.028 U 0.037 0.029 UJ 0.031 UJ 0.029 U] 003 U 0.029 U 0.029 U
PAH Benzotk}fivoranthene uglL 0.030 0.028 U 0.03 U] 0029 U 0.03 U 0.029 U 0.03 U 0029 U 0.031 U 028 U 0.079 0.024 J 0.031 Ui 0029 U 003 U 0029 U 0028 U
PAH Chrysene ug/L 0.030 0028 U 0.03 U 0029 U 003 U 0.071 0.12 0.029 U 0.031 U 0031 U 0.48 0.12 0.14 0029 U 0.03 V. 0.029 U 0.029 U
PAH Dibenzo{a.h)anthracene uglL 0.0070 0.028 W 0.03 U] 0028 U 0.03 U 0.026 U] 0.03 Y| 0.028 U 0.031 U 0.029 U 0031 U 0.028 U 0,031 U 0029 U 003 U 0.028 U 0028 U
PAH uglL 3.0 0.028 U 0.03 U 0.029 U 003 U 0.9 2.6 0.029 U 0.081 0.031 U 6.3 2.3 3.9 0.029 U 003 U 009 U 0.064
PAH Fluorene ugll 3.0 0.023 U 0.03 U 0029 U 0.03 U 0.029 U 28 0.029 U, 0031 U 0031 U 15 0.13 38 0029 U 0.03 U, 0.029 U 0.029 U
PAH HPAH uglL 0.25 0.028 U 0.03_ U] 0.029 U 003 U 1.676 4.859 0.028 U 0.117 0.031 U 11.026 3.738 5.42 0029 U 0.03 U 0.029 U 0.107
PAH indeno(1.2,3-cdlpyrene ug/L 0.0246 0.023 U 0.03  u| 0.029 U 0.03 Ui 0.029 U 003 U 0.029 U 0.031 U 0.029 U 0.031 U 0028 U 0.031 U 0028 Y| 0.03 U 0029 U 0.029 U
PAH ug/L 83 0.028 U 0.03 U 0028 U 0.06 0.028 U 3600 0.029 0.073 0.028 U 19 0.5 340 0029 U 0.081 0.029 U 0.61
PAH Phenanthrene ugll - 0.029 U 0.03 U 0.029 U 003 U 0029 U 19 0.029 U 0.063 0031 U 29 6.8 37 0.029 VU 0.03 Ui 0.029 U 0.028 U
PAH Pyrene ug/ll 15 0.029 U 0.03 U 0.029 U 003 U 0.56 1.6 0.029 U 0.036 0.031 U 3.3 1.1 2 0.029 U 003 U 0.029 U 0.043
PCP Pentachiorophenol ugll 4.9 0.074 U 0077 U 0.074 U 0.077 U 0.074 U 80 0074 U 0078 U 0.075 U 0.086 0074 U 0.31 0074 U 0077 U 0.16 1.1
TPH _ |Diesel {#2) moll ~ = — — = — - — = = - - — = = ~ ~
TPH Gasoline mafL = - = = e - = = - - - - - = = - =
TPH Lube Ol mg/L - nd = e fd = = - = = = = - = - = =
TPH TPH-GC/iesel Range Organics ugh - 93 U 180 U 83 U 190 U 93 U 7000 93 U 180 U 94 U 190 U 500 2100 93 U 190 U 93 U 190 U
TPH TPH-GC/Motor Ol Range Organic uglL - 190 U 460 U 190 u 460 U 190 U 480 U 190 Y 460 U 190 U 480 U 190 U 460 U 190 U 460 U 190 U 460 U
NOTES:

CW01 {4} = Monitonng Well Name. Number of sampling events in parentheses.

BNA = base/neutsel and acid extractables

General = general chemistry

HPAH = High weight Poly Aromatic Hy

PAH = polynuclear aromatc hydrocarbans

TPH = total petroleum hydrocarbons

* From Wyckoff ROD 2/2000

* Upper Aguifer Well

Bold and jtalics = Detected value
i{Reporting limit for non-detect vaiue exceeds Groundwater Cleanup Level
.Detected value exceeds Groundwater Cleanup Level
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99CD-MWO04 (4) SE-02 (3) P23 (4) PZ-05 {1} PZ-08 (1) PZ-09 {4) PZ-10{1} PZ-11(3) PZ-12 (2) P-1L {3)
Chemical ] Cleanup Level
Group Analyte Units. {ugil)}* Min Max Min Max Min Max Min Max Min Max Min. Max Min Max
BNA 1,1-Biphenyl Uyl - 048 U 1 U 0.45 U iU 048 U 1 U i U 1 U 048 U 1 U 0.9 U 1.2 12 1 U 1 U 0.48 UJ 1 U
BNA 1.2.4.5-Telrachlorobenzene ugiL - 048 U 048 U 045 UJ 0.45 UJ 043 UJ 0.48 UJ. - = 0.48 U 048 U - 049 U 0438 U = = 0.48 UJ 0.48 UJ.
BNA 1,2.4-Trichlosobenzene ugl. - 0.48 UJ t U 0.45 Uy, U 0.48 UJ 1 U U 1 U 0.48 W 1 U 09 U 0.4¢ UJ 1 U 1 U 1 U 0.48 WJ 1 U
BNA 1,2-Dichlorobenzene ugl - 0.94 U 1 U 0.86 U 1 U 0.98 U 1 U 1 U 1 U 09% U 1 U 09 U 094 U 1 U 1 U 1 U 085 U 1 U
BNA 1,2-Diphenylhydrazine ug/l - 0.94 UJ| 1 U 0.86 UJ 1.UJ 083 U 1 U 1 U 1 U 0.96 UJ 1 U 08 U 0.94 UJ 1 U 1 U 1 U 0385 U 1 uJi
BNA 1,3-Dichlorobenzene uglL = 094 U 1 U 0.86 U 1. U 096 U 1 U 1 U 1 U 096 U 1 U [ Y] 094 U 1 U U 1 U 085 U 1 U
BHA 1.4-D ene ug/l - 0.94 U 1 U 0.8 U 1 U 0.98 U 1 Y 1 U 1 U 096 U 1 U 08 U 0.94 U 1 U 1 U 1 U 0.85 U 1V
BNA 1-Methylnaphthalene ug/L - 048 U 1 U 0.45 UJ 086 U 0.48 U] 1 U 1 U 1 U 0.48 U] 1 U 0S8 U 19 12 1 U 1 U 0.48 UJ 085 U
BNA 2.3.4,6-Tetrachlorophenol ug/l - 0.48 U 0.48 U 0.45 U 045 U 0.48 U 0.48 U] - - 048 U 048 U - 049 U 043 U - - 048 U 048 U
BNA 2.4.5-Trichlorophenol ugh - 0.48 U4 2 UJ 0.45 UJ 2 W 0.48 UJ 2 U 1 U 1 U 0.48 UJ| 21 U 08 U 0.49 U 1 U U 2 UJ 0.48 UJ 2 U
BNA 2.4,8-Trichlorophenat ugh - 0.48 UJ 2 U 0.45 WJ 2 UJ 0.48 UJ 2 U 1 U 1 U 048 UJ 21 U 09 U 0.49 U 1 U 1 U 2 U 048 UJ 2 UJ
BNA 2.4-Dichlorophenol ug/l. - 0.48 U 1 U 0.45 1J 1 U 0.48 U 1 U 1 U 1 U 046 U 1 U 09 U 0.49 U 1 L) 1 U 1 U 0.48 UJ 1 U
BNA 2.4-0 ug/L - 0.48 UJ 1 U 0.45 UJ 1 UJ 0.48 UJ| Y 1 U 1 U 0.48 UJ] 1 U 08 U 0.49 L 1 U 1 U 1 U 0.48 UJ) 1 UJ|
BNA 2.4-Dinitrophenol ug/ll - 0.48 UJ 10 U 0.45 UJ 8.2 UJ 0.48 UJ, 10 U 10 U 10 U 0.48 UJ 10 U 93 U 049 U 10 U 8 UJ 10 U 0.48 UJ 8 UJ
BNA 2.4-Dinitrotojuene ugi. -~ 048 U 1 U 045 U 1 U 048 U 1 U 1 U 1 U 0.48 V| 1 v 09 U 049 U 1 U 1 U 1 U 0.48 U 11U
BNA 2.6-Dintictoluene ug/l. - 094 U 2 U 0.86 U 2 L 0.96 U 2 U 2 U 2 U 096 U 21 U 18 U 0.49 U 2 U 2 U 2 U 085 U 2 U
BNA 2-Chloronaphthalene ug/L = 048 U 4 U 0.45 L) 1 U 048 U 4 U 4 U 4 U 048 U 4 U 37 U, 049 U 4 U 1 U 4 U 0.48 UJ 1 U ‘
BNA 2-Chlorophenol ug/L - 048 U 1 U 045 UJ 1 Ul 048 U 1 U 1 U 1 U 0.48 U 1y 09 U 049 U 1 U 1 U, 1 U 0.48 UJ 1 U ‘
BNA 2-M: ugiL - - = - - d - = =~ - - - d - - - = - ‘
BMNA 2-Methylphanol ugh - 048 U 1.9 U 0.45 WJ 1.7 U 048 U 2 U 1y 1 U 0.48 U] 19 U 09 U 049 U 1.8 U 1 U 1y 0.48 UJ 1.7 U]
BNA 2-Nitzoaniline ughl - 048 U 1y 0.45 UJ| 1 UJ 048 U Y 1 U 1 U 048 U 1 U 08 U 049 U 1 U 1 U 1 U 048 U 1 UJ;
BHA 2-Mitrophenol ) ug/L - 0.48 U 2 U .45 UJ 2 U 0.48 U 2w 1 U 1 U 0.48 U 21 UJ 09 U 049 U 1 Ul 1 U 2 U 0.48 UJ 2 U
BHA 3.3-Dichlorobenzidine ugil - 048 UJ 16 UJ 0.45 U 0.86 UJ 0.48 UJ 1 U 1 U 1 U 0.48 UJ 1 U 09 U 0.49 U 1 U 1 U 16 UJ 0.48 U 0.85 U
BNA 3-Nitroamiine uglL = 0.48 U 1 U 0.45 UJ 1 UJ 048 U 1 U 1 U 1 U 048 U 1 U 09 U 0.49 U 1 U 1 U 1 U 048 U 1 UJ
BNA 4.6-Dinitro-2-methylphenol uglL - 094 U 4 U 086 U 2 UJ 096 U 4 U 4y 4 U 096 U 4 U 37 U 094 U 4 U 2 U 42 U 085 U 2 U
BNA 4-Bromophenyl-phenylether ug/L - 048 U 1 U 045 U 1 U 0.48 U 1 U t U 1 U 048 U 1 U 09 U 049 U 1 U 1 U 1 U 048 U 1 U
BNA 4-Chlore-3-methylphenol ug/L - 0.48 U 2 U 045 UJ 2 UJ 048 U 2 U 1 U 1 U 0.48 U 21 U 09 U 049 U 1 U 1 U 2 U 0.48 UJ 2 UJ
BNA 4-Chlorcantine ug/L - 0.48 UJ] 20 uJ 0.45 UJ 0.86 U] 0.48 UJ 2 U 2 U 2 U 0.48 uJ 2 U 19 U 0.49 UJ 2 U 2 U 20 UJi 0.48 UJ 085 U
BNA 4-Chiorophenyl-phenylether ug/L - 0.48 U 1 U 0.45 UJ 1 U 0.48 U 1 U 1 U 1 U 048 U 1 U 09 U 048 U 1 U 1 U 1 U 0.48 UJ 1 U
BNA 4-Methyiphenol ug/l - 0.48 U 1 U 0.45 UJ 1 U 048 U 1 Ul 1 U iU 048 U 1 U 09 U 049 U 1 U 1 U 1 U 0.48 UJ| 1 U
BNA 4-Nitroaniline ugil - 0.48 U] 4 UJ 0.45 UJ 4.1 uJ 048 U 3.8 UJ 1 U 1 U 048 Ul 42 UJ 09 U 043 U 1 U 1t U 4 UJ 048 U 4 uJ
BNA 4-Nitrophenol ug/L - 0.48 UJ 20 Ul 0.45 UJ 20 UJ 0.48 UJ| 20 U 4 U 4 U 0.48 UJ 21 UJ 3.7 U 0.49 WJ 4 U 4 U 20 UJ| 0.48 UJ 20 UJ
BNA__|9H-Carbazole ugll - 0.48 U 4 U 045 U 2w 0.48  y| 4 U 4 U 4 U 0.48 U 4 U 37 U 4.5 59 2 U 4 U 048 U 2 U
BNA Acenaphthene ug/L 3.0 - - - - - - - - - - — — - - - - -
BNA uglL - - - = = - = - = - - e - el - - d -
BNA Acetophenone uglL - - - - - - - - - - - - - - - - - -
BNA Anthracene ug/L 9.0 - - - - - - = = = = - - - - - - -
BNA Atrazine ug/lL - 048 U 1y 0.45 U 1) 048 U 1 U 1 U 2.9 0.6 1 09 U 0.49 U 0.94 U 03 J 0.37 J 048 U 1 U]
ug/ - 0.48 UJ 1 U 0.45 UJ] 1 U 048 UJ| 1 U 1 U 1 U 0.48 UJ 1 U 09 U 049 UJ 1 Ul 1 U, 1 U 026 J 0.85 U,
ugl - 1.9 uJ 2 U 1.7 UJ 17 U 2 U 2 U 2 U 2 U 1.9 UJ 2 U 1.9 U 1.8 UJ| 2 U 2 U FY 17 W 1.7 UJ
ugll. 0.030 - = = = = = — = — - = = — ~ — =
gL 0,030 = = — = = = — = — — = = = _ = = =
gl 0.030 = = = = = = = = = = Z ” — = = =
ug/l - - - - - - - - - - - - — — - - - -
uglL, 0.030 ~ — = = — - — — — . - _ — _ — — —
ug/L — 0.94 UJ % UJ 0.86 UJ 8.2 UJ 3 U 78 UJ 5 Ul 5 UJ 3 U 83 UJ 2 UJ 35 U 6 UJ 5 uJ 8 UJ 24 UJ 8 UJ
BNA bis(2-Chloroethoxy)methane uglL - 048 U 1 U 0.45 UJ 1 U 0.48 U 1 U 1 U 1 U 048 U 1 U 08 U 048 U 1 U 1 U 1 U 0.48 UJ 1 U
BNA bia{2-Chloroethyljether ug/ll - 048 U 1 U 045 UJ 1 U 048 U, 1 U 1 U iU 048 U 1 U 09 U 049 U 1 U 1 U 1 U 0.48 UJ 1 U
BRA big{2-chlorcisopropyl)ether ug/L - 0.48 UJ 1 U 045 UJ 1 U 048 UJ 1L 1 U 1 U 0.48 UJ, 1 U 09 U 0.4 UJ 1 U 1 U 1 U 0.48 UJ 1 U
BNA bis{2- ug/L = 048 U 2 U 045 U 2 U 048 U 2 U 1 U 1 U 048 U 21 U 1 U 043 U 1 UJ VU 2 U 0.48 U 2 U
BNA Butylbenzviphthalate ug/L - 0.48 U 1 U 045 U 1 U 0.48 U, 1 U 1 U 1 U 048 U 1 U 1 U 043 U 1 U 1 U U 0.48 U] 1 U
BNA Caffeine ug/l - 0.48 UJ 1 Ul 045 U 0.45 U 0.46 UJ 1 U 1 U 1 U 0.48 UJ| 1 U 08 U 0.43 UJ 1 U 1 U 1 U 0.48 U 048 U
BHA Caprolactam ugil. - 0.48 UJ 20 U 0.45 UJ| 2 8] 0.48 LJ| 20\ 1 U 1 U 0.48 UJ 21 UJ 09 U 0.43 UJ 1 U 1 U 20 U 048 UJ 20 U
BNA Chrysene ug/L 0.030 - - - - - = = - = - = -~ - - - -
BrHA Dibenzo{a hjanthracene ug/L 0.0070 - - - - - - - - - - - - - — - ~ -
BNA Dibenzoturan ugl. - 0.48 U 1 U 0.45 UJ 1 U 0.48 U] 1 U 1 U 1 U 0.48 U 1 U 0.8 U 29 29 1 U 1 U 0.48 UJ 1 U
BHA C ugh - 01 J 2 U 045 U 2 U 01 J 2 U 01 J 01 J o1 J 21 U 09 U 049 U 1 U 01 J 2 U 0.48 U 2 UJ
BNA o] ug/L ol 0.48 UJ 1 U 045 U 1 W 0.48 UJ 1 U 1 U 1 U 0.48 UJ 1 U, 09 U 0.48 U] 1 U 1 U 1 U 048 U 1.uJ
BNA Oi ug/L - 048 U 2 U 0.45 U 2 UJ 048 U 2 U 1 U 1 v 048 U 21 U 1 U 049 U LY 1Y 2 U 048 U 2 UJ
BNA Di-n-octylphthalate ug/l - 048 U 2 U 045 U 2 U 048 U 2 U 1 U 1 U 048 U 21 U 09 U 0.49 U 1 U 1 U 2 U 0.48 U 2 U
BNA Ethanane, 1-phenyl- uglL = 0.48 U 1 U 0.45 UJ 1 U 048 U 1 U 1 U 1 U 048 U 1 U 09 U 0.3 J 094 U 1 U 1 U 0.48 UJ 1 U
BNA ug/L 3.0 - - - - = = = = = - - - - - - -
BNA Fluorene ug/L. 3.0 - - - - = = = = - = - - - - - - -
BIRA Hexachlorobenzene ug/lL - 048 U 1 U 045 U 1 U 0.48 U 1 U 1 U 1 U 0.48 U, 1 U 09 U 049 U 1 U 1 U 1 U 0.48 U 1 U
BNA Hexachlorobutadiene ugil ~ 0.48 U4 1 U 0.45 Uy, 1 U 0.48 UJ 1 U 1 U 1 U 0.48 WJ 1 U 09 U 0.49 UJ 1 U 1 U 1 U 0.48 UJ| 1 U
BNA Hezachlorocyclopentadiene uglL - S 048 UJ 2 U 0.45 UJ 2 U 0.48 UJ 2 Y 2 U 2 U 0.48 UJ 21 U 198 U 049 U 2 U 2 U 2 U 0.48 UJ 2 U
BNA Herachlorosthane uyl - 0.48 UJ 1 U 0.45 UJ 1 U 0.48 UJ 1 U 1 U 1 U 0.48 UJ 1 U 0g U 0.49 UJ 1 U 1 U 1 U 0.48 UJ t U
BNA Indenc{1.2.3-cd)pyrene ugll 0.030 - - - - - - = - = = — - - - - - -
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99CD-MWO04 (4) SE02 (3) PZ3 (4) PZ05 (1) PZ-08 (1) PZ-09 (4) FZ-10 (1) PZ-13 3) BZ-12 {2) BAL (3]
Chemical Cleanup Level
Group Analyte Units {ug/L)* Min Max Min Max Min Max Min Max Min Max Min " Max Min Max
BNA Isophorone ug/L = 0.48 U 1 U ¢.45 W) 1 U 048 U 1 U 1 U 1 U 048 U 1 U 08 U 049 U 1 U 1 U 1 U 0.48 LJ 1 U
BNA ug/iL 63 1 U 1 U 1 U 1 U 088 U 0.98 U - - 1 U 1 U — - - 1 U 1 U 1 U 1 u
BNA ug/L - 048 U 1 U 0.45 UJ 086 U 048 U 1 U 1 U 1 U 0.48 U 1 U 08 U 049 U 1 U 1 U 1 U 0.48 uJ 085 U
BNA ug/L - 1 U 1 U 1 U 1 U 098 U 098 U - = 1 U 1 u - - - 1 U 1 U 1Y 1 U
BNA n-Nitrasodinprapylamins ugiL - 0.48 U 1 U 0.45 UJ 1 UJ 048 U 1 U U 1 U 048 U 1 U 09 U 043 U 1 U 1 U 1 U 0.48 UJ 1 UJ
BNA i i ug/lL - 0.48 UJ| 1 U 0.45 UJ| 0.86 UJ 0.48 UJ 1 U 1 U 1 U 0.48 UJ 1 U 08 U 0.49 UJ 1 U 1 U 1 U 0.48 UJ] 0.85 UJ|
BNA _ |Pentachlorophenot ugl 438 = - = = - = = - = - - - e - - = -
8NA Phenanthrene ugll - - - - - - - — - - — — - - — — —
BNA Phenol ug/l - 0.48 U, 1 U 0.45 UJ 1 U 0.48 U 1y 1 U 1 U 048 U 1 U 09 U 049 U 1 U 1 U 1 U 0.48 UJ] 1 U
BNA Pyrene uglL 15 — — - — — - - — — - - - —_ — — — —
BNA Retene ug/L - t U 1 U - - 1 U 1y 1 U 1 U 1 U 1 U 09 U 1 U 1 U 1 U 1 U - -
Generat Pssnlved Oxygen mglL - 0.81 5.1 2.76 9.14 - 7.37 7.0% 0.36 0.31 7.04 3.36 [] 222 2.12 3.13 - 1.73
Geneial |Eh mv = = = - = = - - nd = = - - - — - - —~
General |Oxidization Reduction Potential my. - -50 76 43 135 -124 78 135 153 163 405 162 -33 &7 130 166 46 16
General |pH units - 6.65 8.05 4.43 6.95 6.68 7.13 6.59 6.46 6.06 6.62 6.49 6.57 6.68 6.29 6.67 6.44 6.8
General _|Salinity % - — 0.01 0 0.01 - 0.3 — - - - -~ — - - 0.01 0.3 1.2
General |Specific Conductvity mS - 0.284 0.325 0.235 0.401 0.532 6.52 0.377 0.869 0.206 0.301 0.195 0.232 0.407 0.14 0.175 13.3 15.9
General |Temperature *C - 13.33 15.9 10.84 13.45 11.2 13.78 7.7 10.1 9.18 11.86 2.7 8.9 12.01 9.21 9.5 12.47 14.4
General | Turbidity ntu - 34.6 145 3.8 41.5 04 31 3.6 19.6 - 327 - 19.6 39.4 - 6.6 3.7 40.3
PAR |1 ugl — = = = = = = = - = — = = = — = = —
FAH _ |2-C uglL = = = = = = = = = = = = - = = = = —
PAH 2-Methylnaphthaleng ug/L = 0.029 U 0031 U 0028 U 0.028 U 0.029 U 0.031 U 0.03 U 0.07¢ U 0.028 U 0.03 U 0.02¢ 1) 0.029 U 0.21 0028 U 0.031 U 0.029 U] 0.021 U
PAH ug/l 3.0 0.029 U 0.031 U 0029 U .028 U 0028 U 0.031 U 0.03 U 0.028 U 029 U 0.03 U .029 14 35 029 U 0.031 Y| 0.029 U 0.031 U
PAH yl uglL d 0028 U 0.031 U 0.029 U 0.028 Y| 0.029 U 0031 U 003 U 0.026 J 0.029 U 0.03 U 0.029 U 0.055 14 0029 U 0.031 U 0020 U 0.031 U
PAH Anthracens ug/L 9 .029 U 0.037 0023 U .023 U 0.056 0.099 003 U 0.37 0.053 0.09 0.054 0.13 0.8 0.044 0.064 0.028 U 0.031 U
PAH B ug/lL 0.030 0.029 U 0.031 U 0.028 U 0028 U 0.028 U 0.031 U 003 U 0.029 U 0023 U 003 U 0.028 U 0.029 0.031 U 0.029 U 0,031 U 0.029 V| 0.031 U
PAH Benzo{a)pyrene uglL 0.030 .029 U 0.031 U 0.029 U 0,028 U 0.02¢ U 0.031 U 003 U 0026 U 0.028 U 0.03 U 0.029 U 0.029 U 0,031 U 0.029 U 0.031 U 0.029 U] 0.031 U
PAH B ugl. 0.030 0.029 U 0.031 Ui 0.029 U 0.029 U .029 U 0031 U 003 U 0079 U ) 003 U 028 U 029 U 0.031_ Y| 0.029 U 0.031 | 0.029 U 0.031 U
PAH Benzo{g.h.ijperylene uglL - 0.029 U 0.031 U 0029 U 0.029 U 0.026 U 0.031 U 003 U 0029 U 0.028 U 0403 U 0.029 U 0.029 U 0031 U 0.029 U 0.031 U 0029 U 0.031 U
PAH B ugiL 0.030 .029 U 0,031 U .029 U 0.029 U 0.029 Y 0031 U 003 U 0.029 U .028 U 0.03 U 028 U 0.029 U 0.031 U] 0023 U 0031 U 0029 U 0031 U
PAH __ [Chrysene uglL 0.030 0029 U 0.031 Y| 0.029 U 0029 U 0.028 U 0.031 U 003 U 0.02¢ U 0028 U 003 U 0.029 U 0028 U 0.031 U 0.029 U 0.031 U 0029 U 0.031 Ui
PAH ‘Eiben:o(a,h)anlhra:ene ug/L 0.0070 .028 U 0.031 U] 0.029 U 0022 U 0.029 U 0.031 U 0.03 W 0.020 U 0.029 U] 0.03 U 0.028 U 0.028 U 0.031 U] 0028 U 0031 U 0.028 U 0.031 U
PAH Fiuoranthene ug/l 3.0 0.029 u 0.051 028 U 0.029 U 0.028 U 0.031 U 003 U 0029 U 0.029 U 003 U .029 U 0.028 U 0.18 .029 U 0.031_U 0.029 U 0031 U
PAH Fluorene ugl. 3.0 0.029 U 0.03t U 0.029 U 0.029 U 0028 U 0.031 U 003 U 0029 U 0028 U 003 U 0.029 U 0.13 9 0029 U 0.031 U 0.029 U 0.031 U
PAH HPAH ugfl. 0.25 .029 U 0.089 0.029 U, .029 U 0029 U 0.031 U 0.03 U 0029 U .02 U 003 U .02 U .029 U 0.222 0.029 U 0.031 U 0.029 U 0.031 U
PAH Indeno{1.2,3-cd}pyrene ug/l. 0.0296 0.028 U 0031 U 0.029 U 0.029 U 0.029 U 0031 U 0.03 Ui 0028 U 0.029 U 0.03" U 0.029 U 0.029 0031 U 0.020 U 0031 U 0.029 U 0.03% U
PAH Naphthalene ug/L 83 0028 U 0.18 0.029 U 0.048 0.029 U 0.031 Y| 003 L 0.029 U 0028 U 003 U 0.026 J 14 130 0020 U 0031 U 0023 U 0.15
' PAH Phenanthrene [ fd 0.028 U 0.031 U 0.029 U 029 U 029 U 0.031 U 0.03 U 0.029 U .02 U 003 U 0.029 U 02g U 2.8 0.023 U 0.031 U 0.028 U 0.031 U]
PAH Pyrene ug/L 15 0.029 U 0.038 0.029 U 0029 U 0.029 U 0.031 Y| 003 U 0.029 U 0.029 U 003 U 0.028 U 0028 U 0.042 0.028 U 0.031 U 0.029 U 0.031 U
PCP Pentachlorophenol ugh 49 0.074 U 0.078 U, 0.074 U 0075 U 0.075 U 0.078 U 0.077 U 0.074 U 0.074 U 0077 U 0.074 U 0.074 U 0.08 U .074 U 0.078 U 0.074 U] 0.078 U
TPH Diesel (#2) mallL — = - ol - = ind - - = - - hd - = - = =
TPH Gasoline mgil = = - =~ - = = - = - - = = = b = =
TPH Lube OIl mg/lL - = - = - nd = - = = = = - - - = - =
TPH TPH-GC/Diesel Range Organics uglL - 93 U 190 U 93 U 180 UL 93 U 190 U 96 U 93 U g4 U 200 U 93 u 94 U 560 96 U 190 U 93 U 180 U
TPH TPH-GC/Motor Qil Range Qrganic ugl - 190 U 460 U 190 U 460 U 190 U 480 U 190 U 190 U 190 U 490 U 190 U 190 U 190 U 180 U 480 U 190 U 460 U
NOTES:

CWO1 (4) = Monitoring Well Name, Number of sampling events in parentheses.
BNA = base/neutral and acd extractables
General = general chemistry

HPAH = High molecular weight Polynuclear Aromatic Hydrocarbon compounds
PAH = polynuclear aromate hydrocarbons
TPH = total petraleum hydrocarbons

* From Wyckotf ROD 2/2000

Y Upper Aquifer Well

Bold and italics = Detected value

parting limit for detact value exceeds G

Cleanup L¢

Detected value exceeds Groundwater Cleanup Level
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P-2L (3} P-3L {3) P-4L (3) P-5L (3) P6L (3} VG-1L {3) VG-2L {3) VG-3L (3)
Chemical Cleanup Level
Group Analyte Units {ugiL}* Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max
BNA 1.1-Biphenyl ug/l - 048 U 1 U 04 J 64 J 051 U 1.1 U 048 U 098 U 0.5 U 1 U 0.45 UJj 098 U 0.68 J 2 J 049 U 1 W
BNA 1.2.4.5-Tetrachlorobenzens ug/L - 048 UJ 0.48 UJ 05 U 0.8 U 0.51 U 05 U 043 U 048 U 0.5 L) 05 U 0.45 UJ 0.45 UJi 047 UJi 0.47 UJ 049 U 049 U
BNA 1.2.4-Trichlorabenzene ug/L - 0.48 UJ 1 U 0.5 Ul 1.1 W 0.51 UJ) 1.1 UJ 049 UJ 0.98 U 0.5 UJ 1 U 0.45 UJ. 098 U 0.47 UJ! 098 U 0.49 UJ| 1 W
BNA 1.2-Dichlorobenzena ug/L - 0.85 U 1 Y 093 U 1.1 UJ 0.93 U 1.1 UJ 096 U 0.98 U 0.96 U 1. U 0.86 U, 0.98 U 0.85 U 098 U 0.96 U 1 UJ
BNA 1.2-Diphenylhydrazing ug/L - 085 U 1 U 0.93 UJ 1.1 U 0.93 UJ) 1.1 U 0.95 UJ 0.98 U 0.96 UJ| 1 U 086 U 0.98 UJ 0.85 UJ 0.98 UJ 096 UJ 1 W
BNA 1.3-Dichlorobenzene ug/L — 085 U 1 U 093 U 1.1 U 0983 U 1.1 U 09 U 098 U 0.96 U 1. U 086 U 088 U 0.85 U 098 U 0.96 U 1 UJ
BNA 1.4-Dichlorobenzene ug/ll = 085 U 1y 093 U 1.1 UJ 0.93 Y| 1.1 Ul 096 U 098 U 0.96 U 1 U 086 U 088 U 085 U 098 U 096 U 1 Yl
BNA 1 uglL = 048 UJ 0.85 U 41 41 0.51 U 093 U 0.43 U 096 u 0.5 U 086 U 0.45 UJ 0.86 U 1.6 6.7 UJ 049 U] 0.96 U
BNA 2.3.4,6-Tetrachlorophenot uglL - 048 U 0.48 U a5 U 05 U 0.51 U 0.51 U 043 U 049 U 05 U 05 U 0.45 U 0.45 U 047 U 047 U 049 U 049 U
BNA 2.4,5-Trichlorophenol ugil = 0.48 UJ 2 U 0.5 UJ 22 U 0.51 U4 22 U 0.49 UJ 2 U 0.5 UJ 2 W 0.45 UJ 2 W 0.47 WJ 2 ul 0.49 UJ 2 UJ °
BNA 2.4,6-Trichlorophenol ugl - 0.48 UJ 2 UJ 0.5 uJl 2 U 0.51 UJj 22 U 0.49 UJ 2 U 0.5 UJ 2 U 0.45 UJ 2 W 0.47 LJ 2 U 0.49 UJ 2 UJ
BNA 2.4-Dichlorophenol ugll = 048 WJ 1 UJ 05 U 1.1 W 0.51 U] 11 U 049 U 098 U 05 U 1 U 0,45 UJ 0.98 UJ 047 UJ 0.98 UWJ 049 U 1 U
BNA 2.4-Dimethylphenol ugiL - 048 UJ 1 UJ 0.5 UJ 11 U 0.51 UJ 1.1 U 048 UJ 098 U 0.5 UJ 1 U 0.45 UJ! 098 UJ 0.47 UJi 0.98 UJ 0.49 UJ 1 UJ
BNA 2 4-Dinitrephenol ug/l - 0.48 U 8 UJ 05 U 89 U 0.51 U4 87 U 0.49 UJ 78 U 0.5 UJ 82 U 0.45 UJ 7.6 UJ 0.47 UJ! 7.8 W 0.49 UJ 8.2 UJ
BMNA 2.4-Dinitratoluene ug/L - 048 U 1 UJ 05 U 11 Y, 051 U 1.1 U 043 U 098 U 05 U 1 U 045 U 0.98 WJi 047 U 0.98 WJ 049 U 1uJ
BNA 2.6-Dinitrotoluena ugil - 085 U 2 U 093 U 22 U 043 U 22 U 096 U 2 U 0.95 U 2 U 086 U 2 U 0.85 U 2 U 086 U 2 UJ ‘
BNA 2-C ugll - 0.48 UJ, 1 U 05 U 11 U 0.51 U] 11 U 045 U 098 U 0.5 U 1 U 0.45 UJ 098 U 0.47 \4J 0.98 U 049 U 1 UJ
BHA 2-Chlorophenol ug/l fd 048 UJ 1 UJ 05 U 1.1 U 051 U 1.1 U 0.49 U 098 U 05 U 1 U 0.45 UJ 0.98 UJ 0.47 UJ 0.98 WJ 043 U 1 Uy
BNA __|2-Methvinaphthalene Uil — = — — — — = — = - _ — - — — - =
BNA 2-Methylphenot ugll - 0.48 UJ 1.7 U 05 U 1.9 U 0.51 U 1.9 U 049 U, 19 U 05 U 19 U 0.45 UJ 1.7 U, 0.47 UJ 1.7 U 049 U 1.9 U
BMA 2-Mitroaniling ug/l - 048 U 1 UJ 05 U 11 U 0.51 U 1.1 U 049 U 088 U 0.5 U 1 U 0.45 U 0.98 W 0.47 UJ 0.08 UJ 0.49 UJ 1 Uy
BNA 2-Mitrophenol ugl - 0.48 UJ 2 U a5 U 22 U 0.51 U 22 U 043 U 2 U 05 U 2 U 0.45 UJ 2 U 0.47 UJ 2 U 043 U 2 UJ
BHA 3.3-Dichiorobenzidine ug/L - 048 U 085 U 0.5 UJ 18 UJ| 0.51 UJ 17 _UJ 0.43 UJ| 16 UJ 0.5 UJ 16 _UJ: 086 U 086 U 047 U 0.85 WJ 0.49 UJ 18 _UJ |
BNA 3-Nitrcaniling ug/L - 0.48 U 1 U 05 U 1.1 U 051 U 1.1 U 049 U 0.98 UJ 05 U 1 UJ; 045 U 098 UJi 047 UJ| 0.98 UJ 0.49 UJ) 1 U .
BNA 4,6-Dinitro-2- ugll - 0.85 U 2 UJ 093 U 22 U 093 U 22 U 096 U 2 U 0.956 U P 086 U 2 UJ 085 U 2 UJ 0.96 U 2 UJ
BNA 4-Bremophenyl-phenylether ugll - 0.48 U, 1 U 05 U 1.1 U 051 U 1.1 U 049 U 0.98 0.5 U 1 U 045 U 098 U 0.47 U 098 U 049 U 1 _UJ
BNA [4-Chloro-3-methylphenol ug/iL - 0.48 UJ 2 UJ 05 U 22 U 051 U 22 U 049 U 2 U 05 U 2 U 0.45 Ut 2 UJ| 0.47 UJ| 2 UJ 049 U . 2 UJ
BNA 4-Chloroaniline ugh —~ 0.48 WJ 0.85 U 0.5 UJ 22 UJ 0.51_UJ| 22 UJ 049 UJ 20 UJ| 0.5 UJ 20 UJ 0.45 UJ 086 U 047 UJ 0.85 U 049 UJ 20 UJ
BNA [4-Chlorophenyl-pheniylether ug/L - 0.48 UJ 1 U 05 U 1.1 U 051 U 1.1 U 043 U 0.88 U 05 U 1 U 0.45 UJ 098 U 0.47 UJ 098 U 0.49 v 1uJ
BNA 4-Methylphenol ug/l - 0.48 W 1 U 05 U 11 U 0.51 U] 1.1 U 049 U 098 U 0.5 U 1 U 0.45 UJ 098 U 0.47 UJ 0.98 U 049 U 1 UJ
BNA 4-Nitroaniline ugll - 048 U 4 U4 05 U 44 U 051 U 43 U 048 U 3.9 W 05 U a1 uJ 045 U 3.9 uJ 0.47 WJ 39w 0.49 UJ 41 UJ
BNA 4-Nitrophenol ug/l - 0.48 UJ 20 U] 0.5 W) 22 U 0.51 Uy 2 U 0.48 UJ 20 U 0.5 UJ 20 U 0.45 UJ 20 Ui 0.47 UJ 20 UJ 0.49 UJ 20 UJ
BNA 9H-Carbascle ugll -~ 048 U 2 U 15 J 38 0.18 J 051 U 043 U 2 U 05 U 2 U 086 U 2 Ul 096 J 12 049 U 2 UJ
BNA__ |Acenaphthene uglL 3.0 = — — = - = — — — — = = - ~ — —
BNA tAcenaphthylene ugilL -~ - — - - — - - - - - - — — — ~ -
BMA __ |Acetophenone uglL = - = — — — — — — ~ — — — — — — -
BNA Anthracene ug/L 9.0 = - - - - - - - - e = = - - - -
BNA Atrazine ug/L - 048 U 1 UJ 05 U 11 U 051 U 1.1 U 043 0.8 U 05 Uy 1 u 0.45 U 0.98 UJ 047 U 0.98 UJ 048 U 1 U
Benzaldehyde ugll - 0.48 UJ 1 U 0.5 UJ 1.1 Y 0.51 UJ 1.1 U 049 UJ 098 U 0.5 UJ 1 U 0.45 W 0.98 Ui 0.47 UJ| 098 U 0.49 UJ 11Ul
Benzenemethanol ugl. — 1.7 UJ| 1.7 UJ 1.9 U 1.9 UJ 19 UJ 1.9 UJ 1.9 UJ 1.8 W 1.9 UJ 1.9 Us 1.7 Wi 1.7 UJ 1.7 UJ| 17 UJ 18 UJ 1.9 UJ
Benzc{a)anthracene ugll. 0.030 - - - - = - - - - - - - = - -
UL 0.030 — — = — — = = — — = — — = = = —
Ben. uiyl 0.030 - = = = = = =~ - - = = - = - - =
Benzo{g.h.jperylene ug/L = - — = — — - - - - — — — — - - —
Benzo(k)fluoranthene gl 0.030 — = — — = -~ — = — = — — = = = —
BNA Benzcic aud ug/ll - 2.4 UJ 8 Ul 45 U 8.9 UJ 35 U 8.7 WJ 28 U 7.8 Ul 26 8.2 tJ 0.86 UJ 7.8 UJ 4.9 Uy 7.8 UJ 28 U 8.2 Ul
BNA bis(2-Chloroethoxy}methane ugll - 0.48 UJ 1 U 05 U 1.1 U 051 U 1.0 U 049 U 098 U 05 U 1 U 0.45 UJj 0.98 U 0.47 UJ 0.98 U 049 U 1 Ul
BNA bis(2-Chloroethyl)ether ug/ll - 0.48 UJ 1 U 05 U 11 U 0.51 UJ 1.1 U 0.49 U 088 U 0.5 U 1 U 0.45 UJ 098 U 0.47 UJ| 098 U 049 U 1 UJ
BNA bis{2-chloraisopropyliether ug/l - 0.48 UJ 1 U 0.5 UJ 11 U 051 U 1.1 Ui 049 UJ 098 U 0.5 UJ 1 U 0.45 UJ 0.98 U 0.47 UJ| 098 U 0.49 UJ: 1 W
BNA bis{2-athyll ugll nd 0.48 U 2 U 05 U 22 U 051 U 2.2 U 049 U 2 U 05 U 2 U 086 U 2 U 0.47 U 2 U 048 U 2 uJ
BNA Butylbenzviphthalate ugll - 0.48 U 1 U 0.5 1.1 U 051 U 1.1 U 049 U 098 U 05 U 1 U 066 U 098 U 047 U 098 U 043 U 1 U
BHA Caffeine ugiL - 0.48 U 048 U 0.5 UJ 0.5 UJ 0.51 tJ 0.51 UJ 0.49 UJ 0.49 UJ 0.5 Ul 0.5 U - - 047 U 047 U 0.49 UJ 0.48 UJ
BHA Captolactam ugll nd 0.48 UJ 2 U 0.5 UJ. 22 U 0.51 W 22 Ul 0.49 UJ 20 U 0.5 UJ 20 U 045 UJ 20 U 0.47 UJ 20 U 049 UJ. 20 UJi
BHA Chrysena ugll 0.030 - - - = - - - nd = = - - S = - - -
BNA Dibenzola,h)anthracene ug/L 0.0070 - - - - - - - - - - - — — - - -
BNA Dib: ugll - 0.48 UJ 1 U 11 J 16 0.51 U 1.1 U 049 U 098 U 0.5 1 U 0.047 J 0.86 V| 6.1 86 0.49 U 1 UJ
BNA Diethylphthalale ug/L - 0.48 U 2 UJj 0.5 U 22 U 051 U 22 U 049 U 2 U a5 U 2 U 045 U 2 uJ 047 U 2 UJ 049 U 2 UJ
BNA Di ugll. - 048 U 1 0.5 UJ 1.1 U 051 UJ 1.1 U 0.49 UJ 098 0.5 UJ 1 U 045 U 0.98 UJ 047 U 0.98 UJ 0.49 UJ 1 UJ
BNA Di- uglL - 048 U 2 UJ 05 U 22 U 051 U 22 U 049 U u 05 U 2 U 086 U 2 UJ 047 U 2 U 049 U 2 U
BNA Di-n-octylphthatate ug/L - 0.48 U 2 U 05 U 22 U 051 U 2 U 049 U 2 U 05 U 2 U 085 U 2 U 047 U 2 U 0.49 U 2 UJ
BHA Ethanone, 1-phenyl- ug/ll - 0.48 UJ U 05 U 11U 051 U 1.1 U 049 U 098 U 05 U 1 U 0.45 UJ 098 U 0.47 UJ 098 U 043 U 1 UJ
BNA |Flucranthens ugll 3.0 - - — - - - - - - - - - - -
BHA Fluorene ug/L 3.0 - - - - - — - - - - - - - - - -
BNA Hexachlorobenzene ugl — 0.48 U] 1 U 05 U 1.1 U 051 U 1.1 U 049 U 098 U 05 U 1 U 045 U 0.98 u| 0.47 Y| 098 U 043 U 1 U
BNA Hexac ugil - 0.48 UJ 1 U 0.5 U 1.1 U 051 W 1.1 Ul 0.49 Uy 098 U 0.5 UJ 1 U 0.45 UJ| 098 U 0.47 UJ 088 U 0.48 WJ 1 Ul
BNA Hexachlorocyclopentadiene ug/L - 0.48 UJ 2 U 0.5 UJ 22 U 0.51 UJ 22 U 0.49 UJ 2 U Q.5 uJ 2 U 0.45 UJ| 2 U 047 UJ 2 U 0.43 UJ 2 UJ
BNA Hexachloroethane uglL - 0.48 UJ 1 U 0.5 UJ 1.1 U 0.51 W 1.1 U 0.49 UJ 098 U 0.5 UJ 1 U 045 UJ 098 U 0.47 US| 098 U 0.4 UJ 1 W
BNA Indeno{1.2,3-cd)pyrene ugfL 0.030 - — — — - - - — - - - - — — — -




4. S&G OU, Groundwater Sampling Results Summary, 2007-2011

P-2L (3) P-3L {3) P4L (3) P-5L {3) P-6L (3} VG-1L {3) VG-2L (3} VG-3L {3)
Chemical Cleanup Level
Group Analyte Units {ugiL)" Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max
BNA Iscphorana ug/L - 0.48 UJ 1 U 05 U 1.1 U 0.51 U 1.1 U 0.49 U 0.98 U 0.5 U 1 U 0.45 UJ 0.98 U 0.47 UJ 098 U 043 U 1 UJ
BNA ug/L 83 1 U 1 U t1 U 11 U 1.1 U 1.1 U 0.98 U 0.68 U 1 U 1y 098 U 098 U 098 U 098 U 1 U 1 U
BNA Zen: ugll - 0.48 UJ 085 U 05 U 093 U 051 U 093 U 043 U 096 U 05 U 096 U 0.45 WJ 086 U 0.47 UJ 085 U 048 U 086 U
BNA ug/L - t U 1 U 1.1 U 1 U 1.1 U 1.1 U 098 U 0.98 U 1 U 1 U 0.98 U 098 U 098 U 098 U 1.UJ 1 U
BNA i i i ugil -~ 0.48 UJ) 1 U 05 U 1.1 U 051 U 1.1 U 049 U 098 U 05 U 1 U 0.45 Uy 0.98 UJ 0.47 UJ| 0.98 UJ| 043 U 1 UJ
BNA n-Nitrosodiphenylamine ug/l - 0.48 UJ| 0.85 UJ 05 U 093 U 0.51 UJ 093 UJ 0.49 UJ 0.96 UJ 0.5 UJ 096 UJ 045 UJ 0.86 UJ 0.47 _UJ| 0.85 UJ 0.49 UJ 0.96 UJi
BHA Pentachloraphenol ugll 49 - - - - - - - - - - - - - - - -
BNA FPhenanthrene ug/L - - - - - - - - - - -~ - — — — —
BNA Phenol ug/l - 0.48 W 1 U 05 U 11 U 0.51 U 1.1 U 049 U 0.83 U 0.5 Uy 1 U 0.45 W 098 U 0.47 UJ 0.98 U 0.49 U, 1 UJ
BNA Pyrans ug/L 15 - - — - - - — — - - - - - - - —-
BNA__ |Retene ugl = = _ = — = — = - - = = = = = - =
General pssolved Oxygen mg/L - — 4.2 — 1.85 - 1.93 6.9 9.75 3.77 5.01 - 4.43 [ 1.96 3.98 8.39
General _|Eh mv - = - = - - = = - - - - = = — - -
General |0 Reduction Potential my - -130 -92 -202 27 -131 -67 87 102 80 255 -11 109 -187 -70 91 255
General _|pH units - 6.9 8.17 6.59 6.87 7.02 7.43 7.28 7.63 8.05 8.98 5.84 7.23 6.71 8.37 6.76 7.76
General _|Salinity % = 1.08 1.5 1.6 2.3 14 1.9 - 0.01 = 0.01 0.2 0.4 1.6 2.1 - 0.03
General |Speatic Conductvity mS —~ 18.7 244 26.3 375 232 31.3 0.247 0.309 0.247 0.282 4.58 7.55 26.2 34.2 0.412 0.705
General [T *C b 11.07 13.47 11.38 13.59 12.14 15.11 11.42 15 11.5 15.16 12.52 14.58 11.87 13.41 11.8 14.09
General | Turbidity ntu - - 13 = 43.4 = 28.4 0.7 68.4 1.3 41.8 - 52.1 0.1 321 - 19.8
PAH 1 ug/ll - = - - - = - = = - - = = - - - =
BAH _[2.-C ught = = = = = = = = = = = = = — = = =
PAH 2: ug - 0.029 U 0.031 U 1.8 7.7 0.03 U 0.098 0.029 U 0.031 L 0.029 U 0,031 U 0.028 U 0029 U 0.029 U 9.1 0.028 U 0.031 U]
PAH ugh 3.0 0.029 U 0.051 44 25 0.032 0.083 0.026 U 0.031 U 0.028 U 0031 U 02¢ U 0.088 F] 26 0.028 U 0.031 U
PAH ugh - 0.029 U 0031 U 0.045 0.35 0.028 U 003 U 0029 U 0.031 U 0.028 U 0.031 U 0029 U 0.029 U, 0.067 0.6 0.029 U 0.031 U,
PAH [Anthracene ught. 9 0.029 U 0031 U 0.21 0.82 003 U 0.074 0029 U 0031 U 0.02¢ U 0.031 U 028 U 0.029 U 1.1 1.8 0.028 U 0.031 Ul
PAH Benzo(: ugh 0.030 0.029 U 0,031 U 0.029 U 0.023 U 0028 U 003 U 0.029 U 0031 U 0.029 U 0.031 U 0.02¢ U 0029 U 0.16 c44 J 0029 U 0.031 Ui
PAH Benzo(a)pyrene ugh 0.030 0.029 U 0.031 U 0.029 U 0.029 U 0.026 U 0.03 U 0.029 U 0031 U 0.028 U 0.031 U 0029 U 0.029 U 0.028 U 0.031 U 0.029 U 0.031 U
PAH Benzo(b)luoranthene ugh. 0.030 0.029 U 0.031 U 0.029 U 0.028 U 0.028 U 0.03 U 0029 U 0031 U 0.0 U 0.031 U 028 U 0.029 U .029 U 006 J 029 U 0.031 U
PAH Benzo(g,h.i}perylene ugh. - 0.029 U 0.031 U 0029 U 0.028 U 0.029 U 003 U 0.029 U 0031 U 0029 U 0.031 U 0.029 U 0.029 U 0.029 U 0031 U 0029 U 0.03t UJ
PAH Benzo( ugh. 4.030 0029 U 0.031 U 0.029 U 0028 U 0.029 U 003 U 0020 U 0.031 V| 0.029 U 0.031 U .029 U 028 U .029 U 0.031 V! .029 U 0.031 U
PAH Chrysene ug/. 0.030 0029 U 0.03t U 0029 U 0.029 U 0.02¢ U 003 U 0.029 U 0031 .U 0.029 U 0.031 U 0029 U 0.029 U 0.095 0.18 0.029 U 0031 U
PAH Dibenzo(a,h)anthracene ug/L 0.0070 0.028 U 0.031 U 0.029 U 0029 U 0028 U 003 U 0.028 U 0031 U 0.028 U 0.031 U 0028 U 0.028 Ul 0.029 Y| 0.031 U 0.028 U 0.031 U
PAH Fluoranthene ugh 3.0 0.029 U 0.031 U 0.4 0.7 0.25 0.47 0029 U 0.031 U 0.029 U 0031 U 0.029 U 0.088 2.5 8.5 0029 U 0.031 U
PAH Fluorene ugll 3.0 0.02¢ U 0.031 U 0.96 9.3 0.062 0.11 0.029 U 0.03t U 0029 U 0031 U 0.029 U 0.029 U 3.6 12 0.029 U 0.03t U
PAH HPAH ug/l. 0.25 0029 U 0031 U 0.66 1.08 0.39 0.64 0.029 U 0.031 U 0.029 U 0031 U .029 U 0.125 4.655 10.23 0.029 U 0.031 U
PAH Indeno{1.2,3-cd)pyrene ugll 0.0286 0.029 U 0,031 U] 0029 U 0.029 U, 0029 U 0.03 v 0028 U on31_ u 0028 U 0.031 U 0.029 U 0.02¢ U 0029 U 0.031 U 0029 U 0.031 U
PAH Naphthalene ug/L 83 0.028 U 0.063 25 590 J 0.55 1.2 0029 U 0.089 0029 U 0.045 0.029 U 0.084 0.68 170 0.02¢ U 0.049
PAH Phenanthiene ugll - 0.029 U 0031 U 0.71 75 0.085 0.59 0.029 U 0.031 U 0.028 U 0.031 U 0.029 U 0.028 U 11 20 .029 U 0.031 U
PAH Pyrene ugh 15 0029 U 0031 U 0.26 0.38 0.14 0.23 0.029 U 0.031 U 0.029 U 0.031 U 0.029 U, 0.037 1.5 3.1 0.029 U 0031 U
PCP Pentachlorophenol ugi 49 0.074 U 0078 U 0.074 U 0.075 U 0074 U 0.077 U 0.074 U 0.078 U 0.074 U 0078 U 0.074 W, 0.075 U 0.074 U 0.08 Ui 0.074 U 008 U
TPH Diesel (#2) mgiL - - - - - - = - - - - - - - - - -
TPH Gasoling ma/l -~ - - - - - - - - - - - - - - - -
TPH Lube QIl mgl. = el = - - = nd - - fnd - - = - - - -
TPH TPH-GC/Diesel Range Organics ug/L - 93 U 200 U 89 1600 93 U, 190 U 93 U 200 U 94 U 200 U 93 U 190 U 98 Ui 490 a3 U 640
TPH TPH-GC/Motor Qil Range Organic ugll - 190 U 490 U 180 U 460 U 190 U 460 U 190 U 500 U 190 U 490 U 190 U 470 U 190 U 480 U 190 U, 480 U
NOTES:

CWO1 (4) = Monitoring Well Name. Number of sampling events in parentheses.
BNA = base/neutral and acid extractables
General = general chemistry
HPAH = High molecular weight Palynuclear Aromabc Hydrocarbon compounds
PAH = polynuclear aromatic hydrocarbons
TPH = tatal petroleum hydrocarbons
- From Wyckoft ROD 2/2000
¥ Upper Aquifer Well
Bold and italics = Detected vatue
Reporting bmit for non-detect value exceeds Groundwater Cleanup Le
Detected value exceeds Groundwater Cleanup Leve!



4. S&G OU, Groundwater Sampling Results Summary, 2007-2011
Groundwater VGAL (3] VG-5L (3) MW21 " (3} PZ06° (1) | PZ07°(1)
Chemical Cleanup Level
Group Analyte Units {ugil)* Min Max Min Max Min Max

BNA 1,1-Biphenyl ugh - 048 U 1 U 0.51 U 1 U 0.46 U 1 U 1 U 5.6
BNA 1.2,4.5-Tetrac uglL - 0.48 U 0.48 U 051 U 051 U 046 U 048 U - =
BNA 1,2 4-Trichlorobenzene ugl. — 0.48 UJ 1 U 0.51 UJ 1 U 0.46 UJ 1 U 1 U 1 U
BNA 1,2-Dichlorobenzens ug/l - 0.94 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
BNA 1,2-Diphenylhydrazine uglL - 0.94 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U
BNA 1,3-Oxchtorobenzene ug/ll - 0.84 U 1 U 1 v 1 U 1 U 1 U 1 U 1 U
BNA 1,4-Ds ene ugil — 0.94 Ui 1 U 1 U 1 U 1 U 1 U 1y 1 U
BNA 1 ug/lL - 0.48  U: 084 U 051 U 1 U 046 U 1 U 1 U 31
BNA 2.3.4,6-Tetrachlorophenof ugll - 0.48 U 0.48 U 051 U 0.5ty 046 U 0.46 U, — -
BNA 2,4.5-Trichloropheno! ug/lL - 048 UJ 2 U 0.51 UJ 2 U 0.46 UJ 2 U 1 U 1 U
BNA 2.4,6-Trichlorophenol ug/L = 0.48 UJ 2 U 0.51 UJ 2 U 0.46 UJ 2 U 1 U 1 U
BNA 2.4-Dichtorophenol ug/ll - 048 U 1 U 051 U 1 U 046 U 1 U 1 U 1 U
BNA 2.4-Dimethylphencl ug/l - 0.48 UJ 1 U 051 U 1 U 046 ) 1 U 1 U 12
BNA 2.4-Drnitrophenol ug/lL - 0.48 UJ 8 U 051 UJ 8.2 U 0.46 UJ 8 UJi 10 U 10 U,
BNA 2.4-Dinitrotoluens ug/L = 0.48 U 1 U 051 U 1 U 046 U 1 U 1 U 1 U
BNA 2,6-Drnitrotoluensa ug/L = 094 U 2 U 1y 2 U 093 U 2 U 2 U 2 U
BNA 2-Chl ug/l = 0.48 U 1 U 051 U 1 U 046 U 1 U 4 U 4 U
BHA 2-Chlorophencl ugn = 0.48 U 1 U 051 U 1 U 046 U 1 U 1 U 1 U
BNA 2-Methylnaphthalene ugil — — - - - - - - -
BNA __|2-Methylghenol Uglt = 048 U 18 U 051 U 2 U 046 U 2 U T U 08 J
BHA 2-Nitroaniine ug/. - 048 U 1 U 051 U 1 U 0.46 U 1 U 1 U 1 U
BNA 2-Nitrophenal ug/L - 0.48 U 2 U 051 U 2 U 0.46 U 2 UJ 1 U 1 U
BNA 3.3-Dichlorobenzidne ughl - 0.48 UJ 16 _UJ 0.51 UJ 16 UJ 0.28 UJ| 1 UJ 1 U 1 U
BNA 3-Nitroaniline ugll - 048 U 1 UJd 051 U 1 u) 0.46 U 1 UJ 1 U 1 U
BNA 4.6-Ormutro-2-methylphenol ug/L — 094 U 2 U 1 U 2 U 0.93 U 2 U 4 U 4 U
BNA 4 ugl - 048 U 1 U 051 U 1 U 0.46 U] 1 U 1 U 1y
BNA 4-Chloro-3-methylphenol ug/L - 048 U 2 U 0.51 U 2 U 046 1 2 U 1 U 1 U
BNA 4-Chloroaniine ugil. I 0.48 L 20 UJ 051 UJ 20 UJ 0.45 UJ 1 U 2 U 2 U :
BNA 4-Chlorophenyl ' ugl - 048 U 1 U 0.51 U 1 U 046 U 1 U 1 U 1 U
BNA 4-Methylphenol ug/L = 048 U 1 U 051 U 1 U 046 U 1 U 1 U 2.2
BNA 4-Mitreaniline ug/L - 0.48 U 4 uJ 051 U 4.1 UJ 046 U 4 UJ 1 U 1 U }
BNA 4-Nitraphenol ug/L — 0.48 UJ 20 U 0.51 UJ 20 U 0.46 UJ 20 uJ 4 U 4 U ‘
BNA 9H-Carbazole ugl I 0.48 U 2 U 051 U 2 U 046 U 2 U 4a U 11 ;
BNA Acenaphthene ugil 30 - - - - - - - \
BNA gl = = = — — — — — —
BNA Acetophanone ugit. - - — — — — — -
BNA Anthracene ugh 8.0 - - - - - - - -
BNA Atrazine ugl - 048 U 1 U 0.51 U 1 U 046 U 05 J 1 U 1 U i
BNA Bencaldehyde ugll - 0.48 UJ, 1 U, 051 U 1 U 0.46 WJ 1 U 1 u 1 U

ugil. - 1.8 Uy 1.8 UJ 2 UJg 2 Ul 2 U 2 UJ 2 U 2 U

ugl 0.030 - - - - - - -

ug/L 0.030 = - - - - - = -

ug/L 0.030 - = - - - - - =

ugll = - - — - — - - -

uglL 0.030 - - = = = - - =
BNA Benzoic acid ug/L — EY 8 UJ| 31 U 82 UJ 31 U 8 UJ S5 UJ 5 UJ
BNA __ |bis(2-Chlorosthoxy)methana gL = 048 U 1T U 051 U 1 U 046 U 1 U 1T U 1 U
BNA big(2-Chl ugl - 048 U 1 u 051 U 1 U 046 U 1 U 1 U 1 U
BHA bis{2-chloraisopr opyhether ugit ~ 0.48 UJ 1 4 051 U 1 U 0.46 UJ| 1 U 1 U 1 U
BNA bis(2: Ih: ugh - 048 U 2 U 051 U 2 U 046 U 2 U 1 U 1 U
BNA By ugll. - 0.48 U 1 U 0.51 U 1 U 0.46 U tu 1 U U
BNA Caffeine ung/l -~ 048 UJ: 048 LUJ[ " 051 Ul 0.51 UJ 0.46 UJ 0.46 UJ 1 U 1 U
BNA Caprolactam ug/L - 0.48 UJ 20 U 0.51 W 20 U 0.46 Ud 20 U 1 U 1 U
BNA __ [Chrysene Ul 0.030 — — = = = = = =
BNA Dibenza(a,h)anthracene ug/L 0.0070 - - - - - - fod -
BNA Dibenzofuran uglL el 0.48 U, 1 U 051 U 1 U 046 U 1 U 1 U 17
BHA Di ug/L - 0.43 U 2 U 051 U 2 U 046 U 2 U 61 _J 1 U
BNA D ug/l. - 0.48 L) 1 U 0.51 U 1 U 046 U 1 U 1 U 1 U
BNA Di ug/l el 0.48 U 2 U 051 U 2 U 046 U 2 U 1 U 1 U
BNA Di-n-octylphthalate ug/L - 0.48 U 2 U 0.51 U 2 U 046 U FIRY 1 U 1 U
BNA Ethanone, 1-phenyl- ug/L - 0.48 U 1 U 0.51 U 1 U 046 U 1 U 1 U 1 U
BNA ug/L 30 — — = = = = =
BNA  |Fluorene ug/l 30 - = = - = - - -
BMNA Hexachlorobenzena ug/L - 048 U 1 U 0.51 U 1 U 046 U 1 U 1 U 1 U
BNA t ugil - 0.48 UJ 1 U 0.51 W 1 U 046 UJ 1 U 1 U 1 U
BNA Hexacntorocyclopentadiene ug/L - 0.48 UJ 2 U 0.51 Wl 2 Y 0.46 UJ 2 U 2 U 2 U,
BNA Hexachlotoethane ug/L - 0.48 UJ 1 U 0.51 Ud 1 U 0.46 UJ 1 U iU 1 J
BNA Indeno{1.2,3-cd)pyrene ugh 0.030 — — - - - - - -




4. S&G OU, Groundwater Sampling Results Summary, 2007-2011

VGAL (3) VG-5L (3} MW21 7 (3) PZ06Y (1) | PZOTY(1)
Chemical Cleanup Level
Group Analyte Units. {ugil)" Min Max Min Max Min Max
BNA Isophorane ug/L — 048 U 1 U 051 U 1 u 046 U 1 U 1 U 1 U
BNA T | ugtt 83 U 1 U 1 U 1 U 1 U 1 U - -
BNA Nitrobenzena ugl - 048 U 094 U 0451 U 1 U 046 U 046 U 1 U 1 U
BNA {n-Nitrosodimethylamne uglL - 1 U 1 U 1 U 1 U 1 U 1 U - -
BNA n-Nitrosodinpropylamin: ug/L — 048 U 1 U 051 U 1 U 046 U 1 U 1 U 1 U
BNA [n-Nitrosodiphenylamine ug/L - 0.48 UJ 0.94 UJ 0.51 U 11U 046 UJ 1uJ 1 U 1 U
BNA  |Pentachlorophencl ug/L 4.9 = - - - — - -~ -
BNA  |Phenanthrene ug/L = - - - - = = — -
BNA Phenol uglL - 0.48 U 1 U 0.51 1 U 046 U 1 1 U 1 U
BNA Pyrene ug/l 15 — - — — — - - —
BNA Relens ug/L = - - - - — = t U 1 U
Generat Pssolved Ohygen mgi - 4.84 7.38 143 3.87 - 17 7.89 0.28
General Eh myv = = — - = = - -~ =
Generat  |Oxidization Reduction Potential myv - 111 212 55 171 -134 287 126 -87
General |pH units - 7.66 7.97 7.25 8.44 6.13 6.74 7.02 6.86
General  |Salinity % - — 0.01 — 0.01 - — — -
General _|Specific Conductivity mS = 0.272 0.286 0.265 0.346 0.371 0.651 0.232 0.999
General | Temperature °C = 11.59 14.7 12.1 153 11.42 16.96 5.5 [X]
General | Turbidity ntu — 2.8 7.3 6.3 59.9 5.5 223 6.8 30.8
PAH |1 ugll = — - = — ~ = — —
PAH 2-C ugl = - = - - = - - —
PAH 2 ug/lL - 0.02¢ U 0031 U 0.029 U 0.029 U 0029 U 0.031 U 003 U 25
PAH Acenaphihene ugh 3.0 0.029 U 0.031 U 0.023 U 0.029 U 0029 U 0.18 003 U 45
PAH Acenaphthylene ug/ll fd 0.029 U 0031 U 0.028 U 0.029 U 0.029 U 0.056 0.03 U 0.36
PAH Arthracene ug/L 9 028 U 0.031 U 0.023 U 0.023 U o.1 0.76 0.12 1.7
PAH Benzo(a ug/l 0.030 0029 U 0.031 U 0.029 U 0.020 U 0.029 U 0.031 U 003 U 0.04
PAH Benzo{a)pyrene ug/l 0.030 0.029 U 0031 U 0029 U 0.029 U 0.029 U 0031 U 903 U 0.03
PAH Ben. ug/ll 0.030 0.029 U 0.031 U 0028 U 0.029 U 0.029 U 0.031 U 003 U 0.047
PAH Benzo(g,h.ijperylene ug/L - 0.029 U 0.031 U 0029 U 0.029 U 0.029 U 0.031 UJ 003 U 0.04
PAH Benzo( ugl 0.030 029 U 0.031 U oo U 0.028 U 0029 U 0031 U 0.03 U 0.028 U
PAH Chrysene ugh. 0.030 0.029 U] 0.031 Y| 0029 U 0028 U 0.028 U 0.031 U 003 U 0.037
PAH Dibenzola, ugh. 0.0070 0.029 U] 0.031 U 0.029 U 0.039 U 0029 U 0.031 U 003 U 0.029 U
PAH Fluoranthene ug/. 3.0 0.029 U 0.031 U 0029 U 0.029 U 0028 U 0031 U 0.03 U 1
PAH Fluorens ug/L 3.0 0029 Ui 0031 U 0029 U 0.029 U 04.029 U 0031 U 0.03 U 14
PAH HPAH ug/L 0.25 0.029 U 0031 U 0.029 U 029 U 0.028 U 0.031 U 003 U 1.732
PAR Indeno{1.2,3-cd)pyrene ug/L 0.0296 0.029 U 0031 U 0028 U 0.029 U 0.029 U 0031 U 003 U 0.038
PAH ug/L 83 0028 U 0.093 0.028 U 0.045 0.029 U 0.065 003 U 66
PAH Phenanthrene ugl - 0.029 o 0031 U 0028 U 0.029 U 4028 U 0.031 U 0.03 U 8.7
PAH Pyrene ugfl. 15 0.029 U 0.031 U 0.029 U 0.029 U 0029 V| 0.031 Y| 0.03 U 0.5
PCP Pentachloropheno! ugh 4.9 0.074 U 0.08 U 0.074 U 0.075 U 0.074 U 4.078 V| 0077 U 0.075 U
TPH Diegel (#2) mglL - - = = = = -~ = -
TPH Gasoline maiL - - - - = - - = -
TPH Lube Oil ma/L - = - - - et = - -
TPH TPH-GC/Diesel Range Organics uglL - 94 U 190 U 94 U 200 U 94 U 190 U 9% U 490
TPH TPH-GC/Metor Oil Range Organic ugll — 190 U 460 U 190 U 500 U 190 U 450 U] 180 U 190 U
NOTES:

CWO1 (4) = Monitoring Well Name. Number of sampling events in parentheses.

BNA = base/neutral and aad extractables

General = general chemistry

HPAH = High weight P Aromanc

PAH = polynuclear aromatic hydrocarbons

TPH = total petroleum hydrocarbons

" Frem Wyckoff ROD 2/2000

¥ Upper Aquifer Well

Bold and italics = Detected value
Reporting imit for detect value eaceeds Cleanup L¢
Detected value exceeds Groundwater Cleanup Level




5. S&G OU, Contaminant Concentration over Time

Concentration versus time graphs were constructed for constituents detected above Groundwater Cleanup Levels between 2007 and 2011.
Elevated concentrations in 2010 associated with a period of non-containment during the startup and initial operation of the new groundwater
treatment plant.

GRAPH NOTES:

Non-detect values depicted as 0. _

HPAH = High molecular weight Polynuclear Aromatic Hydrocarbon compounds
ug/L = microgram/liter
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5. S&G QU, Contaminant Concentration over Time
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5. 5&G 0OU, Contaminant Concentration over Time
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CW12 - Acenapthene CW12 - Benzo(a)anthracene
250 2.0
1.8
I 200 \ 16 \\
3 \ B4
g 150 g 1.2 \\
2 1.0 N
£ 100 £08
o ] N
e S 0.6 \
S 50 S 04
04 AN A
0 T T . ) 0.0 t T T H X o W
Jan-94 Jan-96 Jan-98 Jan-00 Jan-02 Jan-04 Jan-06 Jan-08 Jan-10 Jan-94 Jan-96 Jan-98 Jan-00 Jan-02 Jan-04 Jan-06 Jan-08 Jan-10
Date Date
CW12 - Benzo(a)pyrene CW12 - Benzo(b)fluoranthene

0.40 0.80
035 \ 070 &\
§° 0.30 AN §, 0.60 AN
= 0.25 \ = 0.50 \
(=] (=]
§ 0.20 \ 8 0.40 \
€015 < £ 030 X
£ 0.10 £ 020
© 0.05 \ }‘ © 010 \

0.00 . : : 0.00 : . : : \ S

Date

Jan-94 Jan-96 Jan-98 Jan-00 Jan-02 Jan-04 Jan-06 Jan-08 Jan-10

Jan-94 Jan-96 Jan-98 Jan-00 Jan-02 Jan-04 Jan-06 Jan-08 Jan-10

Date




5. S&G 0OU, Contaminant Concentration over Time
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5. S&G 0OU, Contaminant Concentration over Time

CW15 - Benzo(b)fluoranthene
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5. S&G 0U, Contaminant Concentration over Time
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5. 5&G 0OU, Contaminant Concentration over Time
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5. S&G 0OU, Contaminant Concentration over Time
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5. S&G 0OU, Contaminant Concentration over Time
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5. S&G 0U, Contaminant Concentration over Time
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6. WHOU, Summary of Site and Stormwater Inspections at Eagle Harbor Year 10-14 (2007-2011). (modified From Herrera 2012)

Inspection Event and
Date

Potential Problem Observed

Corrective Action Taken

Year 10 Oil-water
Separator Inspection
{(5/3/07)

Settled solids exceeded the 4-inch maximum thickness
allowed; cleaning of all three of the separators necessary.

OWS-01 and OWS-02 cleaned on May 3, 2007 and OWS-03
cleaned on June 20, 2007. All three systems will be cleaned on
an annual basis.

Year 10 Site and
Stormwater Inspections
(6/13/07)

Minor erosion of the north side of the foot path extending
approximately 30 feet in length and covering approximately 6
inches of the north side of the foot path.

The northern cutoff drainage system was inspected during a
storm event in the second quarter of Year 11 (2008) and was
functioning properly; the minor erosion did not impede
infiltration of stormwater.

Stormwater Treatment
System/Sewage Spill
Cleanup (8/17/07)

Approximately 200 gallons of sewage was inadvertently
spilled from maintenance activities at a nearby lift station
located east of the asphalt-concrete cap, some of which
entered CB-2.

Asphalt-concrete cap was cleaned the following day. All
settled solids and liquids in CB-2 were removed by City of
Bainbridge Island vactor truck, and catch basin insert was
replaced. A Kitsap County Health Department spill report was
filed and spill prevention procedures were developed.

Asphalt-Concrete Cap
Wet Spot Investigation
(September 2007
through December
2009)

Several wet spots appeared on asphalt in northern portion of
parking lot during dry weather on August 17, 2007, suggesting
a subsurface source.

Asphalt patches were applied to wet spots. One patch was
removed and protected from runoff for observation, and
spots have remained dry. Water lines and artesian wells were
inspected, and no leaks were detected. Area is being
inspected weekly.

Fence Damage
(10/8/07)

A tree had fallen on the fence along the north property
boundary.

The tree was removed and the fence was immediately
repaired.

Asphalt Subsidence
(2/1/08)

A subsidence in the asphalt occurred near the north side of
the WSDOT Maintenance Facility that was approximately 5
feet by 5 feet in area and approximately 8-inches deep due to
the rotting and failure of the underlying timber supports.

A 15 foot by 12 foot area of the subsidence was refilled with a
sand and gravel mix and repaved in third quarter of Year 11
{2008).

Sewage Spill (2/29/08)

Approximately 150 gallons of sewage was spilled at the
nearby lift station, some of which flowed onto the site but did
not enter a catch basin.

Asphalt-concrete cap was immediately cleaned.

1




6. WHOU, Summary of Site and Stormwater Inspections at Eagle Harbor Year 10-14 (2007-2011). (modified From Herrera 2012)

Inspection Event and
Date

Potential Problem Observed

Corrective Action Taken

Year 11 Wet Weather
Inspection (4/29/08)

Approximately 50 square feet of the footpath was observed to

be sloping in the direction of the asphalt-concrete cap,
causing stormwater to pool and drain away from the French

The small amount of stormwater draining to the south of the
footpath is insufficient to pose a risk to the upland source
control systems.

drain.
Year 11 Upland and None None
Shoreline Area
Inspections {5/6/08)
Year 12 Wet Weather |None None

Inspection (5/6/09)

Year 12 Upland and
Shoreline Area
tnspections (5/21/09)

Observed shallow (1/4 to 3/8 inch) cracks in asphalt at
approximately 9 locations and deep (1 inch) cracks at 2
locations, but no cracks fully penetrated asphalt.

Cracks were sealed with asphalt on October 3, 2009.

Settled solids exceeded the 4-inch maximum thickness
allowed at OWS-2 and OWS-3; annual cleaning was not
conducted in 2008.

OWS-01 cleaned on October 15, 2009, OWS-02 cleaned on
October 16, 2009, and OWS-03 cleaned on October 29, 2009.

Two small (3-inch) holes developed in the asphlat patch
located adjacent to Pier A.

Sand bags and rocks used to support underlying fill material,
and holes filled with small rocks and patched with asphalt.

Two small (15-inch)} diameter and shallow depressions
observed with CDF boundary.

Depressions may have been caused by unreported impact
from heavy circular object. Area being monitored. Repaired in
June 2011.

25-feet of concrete filled geotextile mat exposed in the tidal
barrier area.

No corrective actions planned due to the small portion
exposed and good condition of mat.

Year 13 Wet Weather
Inspection (4/21/10)

None

None

Year 13 Upland and
Shoreline Area
Inspections {5/27/10)

Thin (< 1/4 inch) alligator cracks observed in the traffic lane
near the northwest corner of the maintenance building,
covering an approximate area of 6 feet by 10 feet.

Cracks will be sealed during the summer of Year 14 (2011)
after completion of the Eagle Harbor Maintenance Facility
upgrades.

Oil sheen (0.5 to 1 inch thick) observed in first chamber of
Ows-1

OWS-1 cleaned on August 6, 2010. OWS-02 and OWS-03 will
be cleaned during Year 14 (2011).




6. WHOU, Summary of Site and Stormwater Inspections at Eagle Harbor Year 10-14 (2007-2011). (modified From Herrera 2012)
Inspection Event and  |Potential Problem Observed Corrective Action Taken
Date

Sediment deposition observed in CB-3 and CB-4 due to CB-3 and CB-4 cleaned on August 6, 2010.
construction activities associated with the Eagle Harbor
Maintenance Facility upgrades.

Year 14 Wet Weather |Five small pools (diameter <10 feet) observed near the Two low spots and a depression surrounding CB-4 (not
Inspection (5/11/11) monitoring wells and edge of CDF. observed during annual inspection) were filled with asphalt by
Peninsula Paving during the summer of Year 14 (2011).
Additional low spots will be filled during the summer of Year

_ 15 (2012).
Year 14 Upland and Thin (< 1/4 inch) alligator cracks observed in the traffic lane  |Alligator cracks sealed BY Peninsula Paving in June 2011.
Shoreline Area near the northwest corner of the maintenance building,
Inspections (5/16- covering an approximate area of 6 feet by 10 feet.
17/11)

Eleven cracks observed along construction joints and patch Cracks sealed by WSF staff in June 2011.
seams north of the maintenance building up to 51 feet long
and 0.25 to 1.5 inches in depth.

3




7. WHOU, Piezometer Water Level Monitoring Results (from Herrera 2012)

PZ-02 PZ-03 PZ-02 PZ-03
Depth to | Depthto | Water Water
Tide (ft Water Water Level (ft | Level {ft
Monitoring Event Date Time MLLW) (feet) (feet) MLLW) MLLW)
Tidal Cycle Studya 8/6-11/98 -- 7.4 5.89 5.29 9.28 9.33
Tidal Cycle Studya 8/6/1998 7.4 5.89 5.29 9.28 9.33
Fourth Quarter 1998 12/2/1998 17:45 7.6 451 4,76 10.66 9.86
First Quarter 1999 1/28/1999 16:20 7.2 5.13 459 10.04 10.03
First Quarter 1999 1/28/1999 22:10 0 494 4.49 10.23 10.13
Subsidence Inspection 4/7/1999 13:35 4 5.53 492 9.64 9.7
Second Quarter 1999 6/15/1999 9:00 5.3 5.32 5.3 9.85 9.32
Second Quarter 1999 6/15/1999 15:00 0.1 5.22 5.31 9.95 9.31
Third Quarter 1999 8/10/1999 8:00 2.8 5.61 5.34 9.56 9.28
Third Quarter 1999 8/10/1999 13:32 2.3 5.43 5.16 9.74 9.46
Fourth Quarter 1999 11/22/1999 18:10 7.2 5.11 5.13 10.06 9.49
Fourth Quarter 1999 11/22/1999 23:40 -0.3 5.03 491 10.14 9.71
Second Quarter 2000 6/2/2000 9:30 0.3 5.73 5.38 9.44 9.24
Second Quarter 2000 6/2/2000 14:30 2.8 5.69 5.24 9.48 9.38
Fourth Quarter 2000 12/11/2000 20:05 2.6 5.45 5.42 9.72 9.2
Fourth Quarter 2000 12/11/2000 23:25 -2.8 5.33 5.32 9.84 9.3
Second Quarter 2001 5/24/2001 9:05 4.4 5.81 5.51 9.36 9.11
Second Quarter 2001 5/24/2001 15:30 2.7 5.83 5.57 9.34 9.05
Fourth Quarter 2001 12/13/2001 17:05 9.2 5.05 4.58 10.12 10.04
Fourth Quarter 2001 12/13/2001 23:30 -0.6 4.89 448 10.28 10.14
Second Quarter 2002 6/11/2002 9:46 1.1 5.75 5.21 9.42 9.41
Second Quarter 2002 6/11/2002 13:27 -1 5.75 5.2 9.42 9.42
Fourth Quarter 2002 12/2/2002 19:10 2 5.14 5.1 10.03 9.52
Fourth Quarter 2002 12/2/2002 21:20 -1.9 5.12 5.04 10.05 9.58
Third Quarter 2003 7/14/2003 9:05 2.5 5.08 5.16 10.09 9.46
Third Quarter 2003 7/14/2003 13:41 -1.5 5.08 5.04 10.09 9.58
Fourth Quarter 2003 12/8/2003 20:42 1.6 4.89 4.85 10.28 9.77
Fourth Quarter 2003 12/9/2003 22:00 0.3 4.94 4.69 10.23 9.93
Second Quarter 2004 5/19/2004 9:40 2.1 5.62 5.33 9.55 9.29
Second Quarter 2004 5/19/2004 13:54 0.8 5.69 5.27 9.48 9.35
Fourth Quarter 2004 12/9/2004 19:00 1.2 5.29 5 9.88 9.62
Fourth Quarter 2004 12/9/2004 22:46 0.7 5.01 5.12 10.16 9.5
Second Quarter 2005 5/24/2005 9:01 2.6 5.16 5.15 10.01 9.47
Second Quarter 2005 5/24/2005 15:35 4.4 5.06 4.84 10.11 9.78
Fourth Quarter 2005 11/30/2005 19:32 2.1 5.66 55 9.51 9.12
Fourth Quarter 2005 11/30/2005 22:55 0.4 5.72 54 9.45 9.22
Second Quarter 2006 6/13/2006 10:31 0.3 5 5.17 10.17 9.45
Second Quarter 2006 6/13/2006 13:12 -3.1 5.1 4.99 10.07 9.63
Second Quarter 2007 6/13/2007 8:14 -0.3 5.37 5.4 9.8 9.22
Second Quarter 2007 6/13/2007 14:33 0.6 5.27 5.16 9.9 9.46
Fourth Quarter 2007 12/20/2007 17:55 13 4.76 5.1 10.41 9.52
Fourth Quarter 2007 12/20/2007 22:28 2 4.77 4.77 10.4 9.85
Second Quarter 2011 5/17/2011 8:10 4.2 5.14 5.15 10.03 9.47
Second Quarter 2011 5/17/2011 13:54 1.3 5.05 4.84 10.12 9.78
min 9.28 9.05
max 10.66 10.14
1




8. WHOU, Water Quality Monitoring Data, 2006-2011

Total
Stream |Tempe- Dissolved |Conduct- Salinity suspended |Copper, Zinc, Mercury,
Monitoring Discharge | Discharge |rature pH oxygen ivity (part per Turbidity solids dissolved dissolved |dissolved Mercury,
Location Media Date (gpm) {cfs) (°C) {unit) {mg/L) {mS/cm) thousand) [(NTU) {mg/L) (pg/t) (ng/L) {ng/L) total (ng/L)
Marine Critieria - Acute * - - 13 7.0-85 >7.0°¢ - - - - 4.8 90 1,800 -
Marine Criteria - Chronic * - - - - - - - - - 3.1 81 - 25
Baseline UPI ° - - - - - - - - - 6.6 211 - -
Baseline Seep Monitoring
SP-11 Seep 10/05/06 2.0 — 14.4 7.16 4.3 34.8 21.8 2.0 4.5 242 2.651 ~ -
SP-16 Seep 10/04/06 1.0 — 14.9 7.14 0.8 40.4 258 14 2.6 5.05 2.2) - -
SP-23 Seep 10/05/06 1.2 — 15.1 7.10 4.9 43.4 28.0 7.0 34 1.36 17.3 - - |
SP-11 Seep 6/13/2007 2.4 — -14.8 7.63 6.4 35.1 22.2 2 4.1 5.35 2.18 - - |
SP-18 Seep 6/13/2007 1.2 - 14.6 7.5 3.1 37.6 23.9 1.2 X 5 6.33 497 - - ‘
SP-23 Seep 6/13/2007 1.7 - 19.1 7.64 7.6 40.4 259 6.7 28 1.5 7.9 - - |
SP-14 Seep 12/20/2007 2.0 - 8.8 7.26 6.1 37.3 23.5 0.4 3.4) 5.08 18.6 - -
SP-22 Seep 12/20/2007 1.6 - 8.1 7.34 5.5 41 26 15.5 52 1.66 11.9 - -
SP-10 Seep 05/06/08 1.6 — 11.3 7.02 6.6 385 24.5 1.0 - 3.684 19.63 - -
SP-11 Seep 05/06/08 3.0 - 113 7.23 6.8 40.0 25.5 15 — 2.932 8.155 - -
SP-23 Seep 05/06/08 1.6 - 12.2 7.34 7.3 43.6 28.1 15 - 2.079 9.564 - -
SP-24 Seep 05/06/08 1.2 = 14.1 7.43 7.1 42.8 27.5 100 - 1.435 4.512 — -
PS-03 PS 6/13/2007 - - 15.1 8.31 13.8 41.8 26.9 4.4 i - 1.04 1.79 - -
RS-01 Stream 6/13/2007 - 0.66 14.7 8.19 11.6 18.2 10.8 10.1 - 0.78 2.44 - -
RS-01 Stream 12/20/2007 - 2.4 6.1 7.56 12.1 7.5 4.1 111 - 1.89 5.8 - -
RS-01 Stream 5/6/2008 - 0.64 11.2 7.59 9.8 15.6 9.8 65 - 1.16 2.74 - -
RS-03 Stream 6/13/2007 - 0.4 12.5 8.35 115 1.09 0.5 6.5 - 0.76 0.88 - -
RS-03 Stream 12/20/2007 - 2.1 5.8 8.07 13 0.3 0.2 7.8 - 1.98 7.54 - -
RS-03 Stream 5/6/2008 - 0.4 10.4 8.13 8.1 0.83 0.4 7.1 - 0.928 1.45 - -
Long-Term Seep Monitoring
SP-12 Seep 5/17/2011 9.7 -~ 11.9 7.42 6.2 28.5 17.6 11 - 5.38 6.44 — —
SP-18 Seep 5/17/2011 1.2 - 13.7 7.68 5.4 26.7 16.4 7.2 - 23 3.98 = -
SP-24 Seep 5/17/2011 2.4 — 17.6 7.58 5.1 40 256 21 - 1.66 4.53 - -
Groundwater Monitoring
MW-01 GW 6/13/2007 - - 14.7 7.41 8.8 403 25.8 1 3.1 25 2.96 3.78 4.34
MW-01 GW 5/17/2011 - - 11.6 7.42 7.7 39.7 253 0.7 - 2.07 1.81) 3.34 3.85
NOTES:

? Surface water quality standards for extraordinary marine waters in Washington (WAC 173-201A, update 7/1/2003)

® Exceedance of the baseling upper prediction interval (UPI) and the acute criterion by one seep sample requires additional sampling (Herrera 2008b,2009)
¢ Dissolved oxygen criteria do not apply to seep stations because low dissolved oxygen is a goal of seep remediaction to reduce metals solubility.

PS - Puget Sound Background ’

J - esimated




9. WHOU. Metal concentrations at seep monitoring locations.

160.00

140.00

120.00

100.00

S5O

80.00

60.00

40.00

Dissolved Copper Concentration (ug/L)

20.00

Selep Remediatian Cap Complete

01/01/98

0.00 > GO-2

01/01/00

o T T

01/01/02 01/01/04 01/01/06 01/01/08 01/01/10 01/01/12

Date

WHOU. Dissolved copper concentrations at seep monitoring locations.
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10. Subtidal Cap Thickness Comparisons Over Time

: Total ap Phase I Cap
i Phase I/III Cap | Phase I Cap Thickness Phase I Cap Thickness
2011 Coring | Thickness 2003 | Thickness 2003 | 2003 Coring |Thickness 1999} 1997 Coring
Station (ft) Coring (ft) Coring (ft) (ft) Coring (ft) (ft)
F-7 1.21 0.00 1.02 1.02 1.67 0.98
H-9 4.04 3.58 1.64 522 2.56 1.48
-9 4.89 3.84 1.18 5.02 157, 1.61" 1.15
G-8 1.80 1.18 0.85 2.03 1.51 1.15
H-10 3.05 1.87 4.92 0.52,0.52' 1.48
>5.81
H-10b 4.20 1.90 6.10 0.52, 0.52 1.48
[-10 5.10 243 0.33 2.76 s Sl
[-8 1.20 0.00 2.10 2.10 1.64 1.31
' Results from two cores
“"---" no core at this location
Final 2011 Year 17 Monitoring Report
Wyckoff/Eagle Harbor Superfund Site lofl




11, Subtidal Cap Surface Sediment Monitoring Results

MCUL | LAET | 2LAET i . . o
. SQ8 | (mgrkg | (nerka dry | (pfke diy -4 [sN] s | sspurLicate 5] =] : ‘M H2. 67
o S limgag 03] 0O | weighty | weighy | - 100stiw  |” " uuos))eon 1006§1009* 10811010 14611911 LesLIgn2 Lowe11013 100611013 10071 Lov2 10070 1804 i031iv0z
Cunventiunals (%) L - o
Total Solids (*a) | 1 | 622 | — | 720 | — | 18] | — [ 79[ | — | 28] | — | &1 [ — | 708 | — | s | — [ a2l I — T 7] T — T sse] T — 1 1= \
Total Osganic Carbun (%4} | i | s =1 s | = | | = | o[ | = T el — 1 s = vl | =1 2o T = sl | =1 ] T =1 =8 = i
ize (%) B ¥l ]
rain Size, Grovel (> 2 mm) (%) | - 52 — 3 — N — | — 07 — uy vl — 2% — u3 - a2 — vl — |
TarticleGrain nd (0 063 - < 2 il micsons (¢ el 8y - 664 — 88 = ¥17 - Vi e -~ 236 — %45 T2% — 41 — 301 — si8 — s12 — ‘
Tarticle 122 — 191 — 3 - 5 - 25 — 157 — x3 149 — 171 = 15 - 202 — 334 - |
FarticlesGrain Size, Clay 10 007 mm ) (*a) 7.9 — 9.1 — 56 - 3 - ) — 9x — 62 122 - 156 — 3 — i6 = 154 — |
[ Reault Result Feaudt Rt Rezult Rewul? - Reauli |~ -] [ Result Result Hesult
Result | | mgrkg | Resule mgikg | Result | | mekg | Reswt| | mgfkg | Reault} | mgkg | Resute | | meptha | Result Resdt | | meke | Resutt | | optg | Rouht | | mpkg | Resule | | mpbg [ Resitt | | g |
e, pghg (@] OC | peke [O] 0C | pgg 1G] OC | upe Q] 0C | pgkg Q] 0C | pwkg [Q] 00 | ppikg fQ ppkg 101 OC | pag (@} o¢ | peig 0] 0C | peg |Q] 0C | ppag (0] wC |
PAED - gens b B ar o : C - - o L . ‘
Naphilalene w 17 2.1y 20 LSy 35 5.2¢ud N 38 8 1 3] 46 28 12 720! 27 1810 7 1540 u.l 140 g4 S 181 1o 52 o 27 1740 LR ‘
2-Muthylnaphthalene a8 1 670 670] 20| I | 1200 A2 22 by 19 12 10 11 Lxu wh i 24 5% 29 48 27 170 N T 21 wl] er B Y |
I-Methytnaphihutene — - - ~|_ s si| 1500 102 55 ] T 69 20 23 180 06 70 I} 57 29] 50 85 1204 Py T 20 a5 19 3 13 \
Acenaphthvlenc 66 6 1300 1300 44 3 81 R oy 9lul o sjuj ns 48 [T 12 [ 2 11 21 12 24 9 v 5 T 20 ug |
A 16 s7 S| soo s FUS[ asw 45 35 a1 20 15 ] T 74 Gy 37 160 21 38 21 54 54 26 17 v7 % 1 |
Fluorene 2 79 540) seo  rane| FUUTRE a7on 6 52 61 3% 2 23] 24w 9| 66 I u 52 4 54 a6 3.1 2 1.2 41 17 |
Phenanthrene 100 48U 1,500 e s ) 3o 2s] 17 72 3.1 710 [ 240 15 e Y vl Lo 7| e T 4] 1 33 |
Anthravene 2| vaon a0 g6n|_ 1000 57| ram 120 97 70 13 36 41 290 1 55 X ) 56 at s2|__sm 1| 250 12 7 12 o7 27
1PAIL 379 780 5.200 5.200]  7.584 31| 27.0%1 627 st a7 KT 20| 226k w4l 622 | 2671 16 312 0| 2.0k0 w129 3| 1 454 1
F 160[ 1200 1700 2500) sawof 1T a7e|  sa00f s 440 sl m EX T 1| savo] [ hus[ 3se 19] 2,500 127 280 0] 1400 a7]___am 20f_ o[y 8.2]_ 1eo[s] &5
Pyrene Lows| 1400 2600 3300] " 3000 170 63w 530 43 s X 1] Bovo 23] 460 25| 200 | ase 26| 2400 ¥7|  aan 2| amf) & N 13 |
ez 1w 270 13on Lowal 520 | raw L4n [T 73 13 3.7)_ 1300 s 120 65| ssu x| 1su ] 2| e v i T 53 \
Chrysene 110 460 1400 | 2 %o} ) 1su 5 T 81 23 27| uso 3s| 1w 5ol duy 2] oo, T T 25| 2 I I I Y T 7.3
Henzb)tluoranthene — —| —| — 3w 18 I AK 7.1 91 7 27 3o a0 17 a6 S6] _ 2o0) [ T - w| a0 16| v 45| 1 70 170 9]
Benzo(kMuoranthene. — — — = 14 3 ] 7.1 ol 57 27 I L) 17 36 46| 2ml 1| 1w T D 16 a1 as| 70| 179 [X)
Total Benzofluoranthenes 230 450 3200 1600) 620 35 750 1Ry 15| 1w 1l 54 6.1 940 X V.1 520 2 0 2l wsu 32| 1w vo| 3 1l ase 13
Benzolalpyrene ) 219 1600 Loon| 260 15 320 6z su s% 315 BN 23 is 1 36[_ 210 uf 140 s 4w 14 G EN] D 7o[ 130 54
Indenc ) 2 dcd ipyrene ) X% 00 Gu0 a6 26 49 2 19 n 14| 6n 07 o 16 21 11 4 22 38 27 160 54 20 [ T 2.7 3K 23
Dibenzia,hjauth [ 33 23u 23 do L7 3 12 1.u] {5} 116 470U us [ 24 12 0y 2% 14 26 1.5 9 2 12 () M 14 28 1.1
Benzolg.h.tjperylene a1 7% 670 720 a 23 40 22 13 22 14 ol a7 %0 13 2 12 4t 21 51 19 170 57 19 uy| 63 26 56 21
HPAH seo] s 12omn] 17ee0] sue7 435] 17800 1550 126] 1443 wl 13 1697 626[ 1032 12| w2 35| 1ows w775 2] 1577 3] 1en a9 a2 57
Miscellaneous Extractahles . 5 .
Inbenzoturan I 15[ s8] 0] e T Y T s [ a3 s T ] A [ 24l e[ T 9] 7] | 3%] o] [ i sa o] T s m] T sof [ 20
Phenals . k EERT P i - SR .
Fentachlomphenol I 360] av| n afu_ = ] n[u] = afu] = [ wul = 7 qlu] — Mu] =] Hu] = wfu] — T aJul wfuf — [ sJul = ] asful — | afu =
LPAH = Jow muleculur werght polytuclear aomau s b compowids Naplithul Fluarcnse, 11 and Antlracene

weight pulynu. lear asomatic by «oapounds: H Fyrene, B Chrysene, Toul Benzofluorauthenes. Renzo(aiprenc. Inderw(].2,<dwyvens, Dibenzfa hianthuaene, Jenrolgh.iipenylene

U = Analyte nol detested at Uhe reperting limat

1= Analyte detected ahove tie reporting lnul, concentsution estunited

1= Amalyte not dutected. teparting limit sstimated

Funal 2011 Year 17 Munnring Keport
WyckotlExgle Harbor superiund fiie Toi2



11, Subtidal Cap Surface Sediment Monitoring Results

A _ Sratlou 1D .
Hlind 1) N
MCUL | LAET | 21AEY
’ SQS | img/kg (g dry |k ary e [t ] ¥ K10 1w 110 1-10 DUPLICATE 19 PRt (&
ingkg 00 063 | weigh | weighn | . teo3iteos 100411001 100411002 100411007 100311004 100411003 100411004 100411008 100411006 100511004 1031001
Cons entiunals 1% L
Tatal Solids * 01 | | | | st [ — [ wse] | — T o[ [ = T st T e T woa] [ =T saa] [ = T 2s] [ o T o] T — T 73] T — T w2a] ]
Total Orgame Cathon (*e) | | | | 22 | — | el = e L = 2el T — 1 ol = es [ =1 2l [ — I e[ [ =1 s T =1 e[
Graln Size (%)
Varticle:Grain Size. Gravet (> 1o — 12.5 — ] — olJu] — 35 — 0y — 6 — 17 — 512 — 95
Panticle!Grain Sizc. Sand (0 063 3 ) i rons {%a) s —_ 497 — 5 — 5% - 419 —_ 717 — 459 — 462 —_ 208 — 2y
Farticle-Ciain Nize_Sil it 007 - < 063 mmi¥®e) 132 - 0.0 - 2 — 263 — 17.5 — 136 — 218 — 277 - 187 | 'H
07 mind (%a) 9.7 e RY —_ Ad — m7 — 6 —_ 2 —_ wy —_ 9 — kA —_ (K3
i Tesult | Result Teeault Reault Weanlt Heamll Trsult Reault Reault
Result [ | mpikg | Result] | myike | Result | | mgke | Result | | medkg | Resutt | | mgrkg | Rosult mgikg | Rewlt | | mgka | Restt [ | mgrkg | Result | | mg/kg | Reault
pekg [Q] 0C | ppag o] vu | ugug (0] 0C | upg [Q] OC | pee (@) OC [ peag Q] OC | ppkg JQ] 0C | pgihe [Qf UC | ppkg |1 0C | ppie |Q
PAHS o . —=
Naphilslene ) £ 2100 2.1 15 20w 7 22 X 0] 27 12 12 wo 1.5 4 20 S0 1.7 15 10 ] 23 7 39
2-Methylnaphtholene i [ [ 3N i0[3 v 2| 14 [l vo £ I Y S 04 s Lo K[ Il w7 || esi” s2f0] el 4s[ul us 9] 1y
L-Methylnaphthalene — — - — 12 [E] 5 4 12 1) T 54 2 os| a4 o] o Tl T 1 T Y v 14 o 5K 31
Acenaphihylene 64, 66, 1300 1,300 10 0s 16 uy 7 [ 12 0S| 62 [ o 12 us|” wa w3l 2 o4  46/Ul 05 22 1.2
Ac hth 16| 57 s 500 13 e 15 0% 7 63| [E] 05 52 038 446|110 [Kll ] 9.7 ul [ 04 LX) o 12 0n
Fluntene 2 i 540, S0 16 07 u 13 12 o] 2 oy %0 07] 69| 1.5 22 16 us| 70 I IR [ 2 16
Phenanthrene [ 480 1 s00) 1,500 i 27 85 au 38 3l 6 23 T 24 4 51 sK 7 19| 2200 I$ 2 s o 5.4
Anthtscene. - 22| 1200 i [T 35 1 5K a2 2 2 s 22 1% tal 7 [ T 52 13| asu 17 I8 20 0 43
LI'aH A7 TR0 5.200 5.200 17 1 200 [§] 115 [ 41 y al 71 55 [ 2us 194 LX) 574 KLY LA} 44 StS 17
Fluotanthene 1o~ 1200 1,700 2so0] el d] 4] isel w2 ol J X} T so| 3| 43 2 1] 1]y w0 J 29| 2|1 35 My 35| 1ol 1o
Fyrene 1000) 1am0 2600 33000 1wl t 86| 200 I3 I 1 R T Y 77[ 4 6.9] 36 vl 210{J 1ot ) 553 1|y sl aart 9| 3efy I8
Benzotakanthracene [T 270 1,300 1600 sv ] IE I T I IS 32 3 2 14 3.1 79 w6 23 5 11 Iy 22| ioo 86
Chryaene 1o 4600 1,300 2800 ¥l ) 4o 60| 57 62( J 53| ol sol |y 37w 6d] 1304 100] ) v o] 7 alal a2 0|y X
Henzotb illuorantl —| —| - - %2 33 1w 71 55 ) T 3R 48 44 » 36 1w w 11 3 32 1) 22| 2w 1l
Henzoh fluatanthone — - —| —| ¥2 S ne 71 35 IR T ts as 4 W sl Llu i wl 38 32 19 22| 20 7]
Talal 1 230 450 32w T T 73| 260 [H T 93] 2w 77 [T 79 78| 1 Al 2w 79| 18w 61 s 64 3 4a| 4w 22
Benzuaipyrenc 99 210 1.600] L6 63 3o o ool 46 40 [} 3y 3 TE 1] 31 88 33 7 2| 33 25 16 18] 10 9.1
Indenof | 2 3odjprrene 3 84| won w0 28 [T 23 19 16 il 1.2 15 16 16} S 35 35 14 a2 1 15 T 07 79 42
benzia hanthracene 12 X 230 230 14 iy 3 13 v 0. i1 01 ws us| &7l 1 19 18 w7 5] ) ¥ os[__aslul  ws 40 22
Benzotg haperylene 1 78 70 720 2% 1 az 23 19 1i 0 12 17 B 12 27 I 14 44 11 16 v} 6s 07 7 42
UPALY wou| __s.ug 12w 7eo] 7 DR os| _am ] v ol oy B[ | w0 M2 7 ] _a6s N 2] 17k 92
Migcellancous Extracishles i i i
Dibenzuturan | 15[ | s40] 540 PR I T T | T T DY BT Y Y T Y T T Y ) T T Y Y T
Fhencts T - - op -
Fenlachlurophens| I a60] o] | m 2]l — T w7 ] T =T aaful = T afu T 2] s1] ajul — T 2sul — [ aJul — 1 au] — T [ T -
LEAIL© Low anelecular seighit pulynuclvar aronwtse by bun conpounds Nagilithule hthis | cnaphthene, Flusene,.bL h and Andiracens.
L werght ylynuclea somatie hadncart li: Hh licne, Fyrene. |senzal Chrysene. Total Benzolluormbenrs. Benzo{aipyrene, kudenof 1,23~ dipsrene. Dibeuzta lanthrace. Beuzs ghaperylenie
tected at the reporting linul
I = Analyte detected abuve the reporting linul. cunc et estinated
UJ = Asalyte not delected. reparting it extunsted
Fral 2011 Year 17 Moniluring Report
WycLoffBagle Harhor Superfund Site Zefz




Phiis¢_l Cap - North [ {Phise 1 Cap - Central i’
L e i T peceny
“Station D" - g Station 1D
B ins Blind ID
- -3 (Pri?:\%v' | 18 (Primaryy (Primary} F-7 (Primary) - F-gig?sémgiyn) G-8 (St:&‘l’mvi') I-8 (Primaury}
101911012 101911445 2011013 102011026 102011024 102011020 102011082
e e - - =
e s ) e
(nefkg dr; (kg dey Joss - 3230 57.9-76.2 a1 -21.3 6.0« 244

E Parameter \\'l‘ig‘hlf&y weighf) ) cin Iy cni hms cm _hms
Conventionals (%5} s S S N : § i
Total Solids (%) I I . 675 | — K I o8] | —
Total Organic Carbon (%) l | 1 i‘ — 2 .‘.1 \ - I \
Grain Sice (%) -
Particle/Grain Size, Gravel {> 2 nun) 24 - 201
Particle/Grain Size Sand (0 463 mm - < 2 mm) 773 431
Particle/Grain Size, Silt (0 007 mm - < {} 463 mm) 13% - 2t 0
Particle/Grain Size, Clay (<0 1H17 mmy) h.4 —_ 39

T . K B i Result Result’, R
Result [z mg/kg mgtke. Result
ne/ke | Q Q igke |Q
170 2100 2100 95 124t

2-MethyInaphthal o 670 670 22 u 49
t-Methy - -— —_ - 17 71| U u (I8 121 51 25
Accnaplithylene 66 6 1.300 1.300 24 U 33]J u 0.8 13 249 1.4
A hl 16 57, S SiH) 20 1.3 4.8 u 27 11} 3.600 42 2.1
Flyorene 23 79 Sty 27 . 1.7 4% U 22 13] 2400 34 2.4
Phicnanibrene 100 4300 1.500 95 6.4 111 2.4 4.4 J 37 76] 12,000 tin 6.5
Anthracene 220 1.200 ) (3] 4 6] 3] 13 48] U EA J 351 1.200 73 EXd
LPAH 370 pal) 5,200 256 17 415 39 23 [RE3 15] 192539 421 21
Fluoranthene 16y 1.200 1.700 X3 5.0) 250 . 48] U A 15] 10,000 150 75
Pyrene 1,000 1400 2,601 3.300 200 14 11 24 39 ] aon 19]  a60u 670 a3
Benzotajanthracene 1 270! 1.300Y 1600 54 3.6 170 o] 48] U 7.6 I Sy Lsou 75 81 4.0
Chrysene 110 460 1411y 2800 66 4.5 14 g 48| U 15 1 1200 ] 150 7.5
Benzoiblvoranthene — — -— - 120 8.1 130 28 48] U 25 0 430 21 210 to4
Benzotk)tuoranthene - — -— —— 120 8.1 130 28 48 U 28 [q 430 21 200 tu4
Total Benzoll 234 450 320 3600 50 17 260 Suo 4.3 u 1R 861} 43 430 2
Benzo{apyrene D 210 1wl - 1600 1l 74 10y 2.1 48 U 22 71 i) 18 140 7.0
Indeno(1.2,3-cdipyrene 4 3 OO [0 44 3.0 b2 0.5 48] U [IXd u 3 26 66 32 61 3,
Dibenz{a.hjanthracene 12 3 230 234 29 2u 14 0.3 438 U L0, 56 0.3 24U L3 33 1.4 43 2.1 201 K]
Benzofg h.iiperylene 3l 78 674 720 34/ kX 21 [{E] 48| UJ (X3 6]} Y| 24U 13 69) 1 25 591) 29 o8] J 34
HPAH ot 5,300 12,4410 17,04H} Rou 60 2104 45 42 52 400 23 575 30 1854 RI| 20.68% 1029 1772 L3
Misceltanéous Extractables o SRR o e : : i A .. nrih - . :
Dibenzofuran [ 15] | -— | — To] 48[ U [ 4o | se[ 2 T 19 79] | ] o] T 4d] 71] 3.5
Phenals R T G . ik - L o - . : S
Pentachiorophenol 1 360] B -— | — o 5] H[ U ] AJul 29 T »[ul 13] 12oful s8] a2ofu] | w3[U] 3] nelu] so
bims = below mud surface
LPAH = low molecular weight polynuclear aromatic hydrocarbon compounds. Naphthal Ac hylene.,
Ac h Fluorene. Pl h and Anth

HPAH = high molecular weight polyauclear aromatic hydrocarbon compounds: Flucranthene. Pyrene,
Benzoiaianthracene, Chrysene. Total Benzofluoranthencs, Benzofaipyrene. Indenai1.2.3-cdipyrene,
Dibenzia.manthracene. Benzotg.h.iperylenc

| ERNIE - A |
{508 Rk, |

U= Analvte nut detected s
J = Analyte detected above the reperting kit conceniration estimated

(he reparting hinut

U= Amalvie not detected, reporling limit estimated

Funal 2011 Yem 17 Momtoring Repont
Wy kolGEugle Harbor Superfund Site L2



12, Subtidal Cap Subsurface Sediment Monitoring Results

" Phase 1/1E Cup
Station 1D
Blind 11
H-9 (Ficld ;
Duplicate Primary) | H-10 (Primary) | 1-9 {Primary) | E-10 (Primary)-
- 1020011118 102011608 1019024 | 1o1911826™
2LAET - . .
; SQs MCUL {ng/kg dry #5.3- 1052 134921554 | 121941386 |0 1204-137.2
Pavameler s (mg/kg 0C) | (mg/hg OC) weight) cm bms cm bs em bms - ._em b
Com ¢ntionals (%) e e B o
Tolal Solids 125 I | | 723 T — [ usd] T ous] [ xan
Total Organic Carbon (%) | ] | 2 -l[ I = | 0l ‘ [ [} !| I I'.Il
Size (%) EEac EEEA g
Par rain Size, Gravel (> 2 mmy i3 - 567 29
Particle/Grain Size Sand (71063 mm - < 2 pm) a7 - 213 46.3
Particle/Grain Size, Sl (11,007 mm - <11 063 mny 125 - 1. 23.7 17.5
Particle/Grain Size, Clay (<0 6.3 == 0.1 U 1.1 0.8
Result
o Resalt mg/kg | Result Result Result
B Mg |Q| OC |pykg} Q@ Juwhke| Q |wphe| @
PAHs. e . § :
Japhthal o 170 2,10 2100 120 72 31 +7 u 46 U 4.6 U
Inaphthal 33 64 67y o7 42 31 1.3 4.7 u 46 U 4.6 u
y I === - - - 200 LU 0.3 Ly U 5.4 47 U 46 U 4.6 u
Acenaphthylene 66 66 1.3uu L300 14 ) 07 24U KL 47 U 46] U 4.6 u
Aci hul 1o 57 S S 4 23 34 L4 4.7 u 46 U 4.6 u
Fluorene 23 79 Sdiy 540 Jo6 1Y 38 1.6 47 U 4.6 u 46 U
Phenanthrene 100! 480, 1.500 1,500 9% 5.1 74 2 47 U 32 ] 28 ]
Anth 220 1200 Yoy “6i 28 14 24 K} u 4o0)] U 4.6 u
LPAH 70 780 5200 5200 282 15 225 4 26.2 258
FI b 160 1,200 1,700 2500 75 3.9 70 29 47] U 4o U 46 u
Pyrene 1000 1,400 2.600 ER{ 170 .8 150 [ 47 U 4.0 U 4.2 ]
Benzotaianthracene 110 270 1.300 L.6hu 26 1.3 29 1.2 4.7 u 4.6 u 4.6 u
Chrysene L10) 460 L0 2 800 3s I.¥ 3y 16 4.7 U 4.6 u 28 J
Benzotbiluoranthene - - — - 36 1.y 32 1.3 47 U 46) U 18 J
Benzotkuoranthens — = - -— 36 1.9 32 1.3 4.7 u 40 U 1.3 ] *
Total Benzolluoranthenes 234y 451 3.200 3.600 72 37 65 2.7 47 U 4.6 u 37 ]
Benzotaipyrene Y9 211 L.6ou, 1.600 23 1.2 4 [KY 4.7 u dof U 4.6 U
Indenot |.2.3-cdipyrene 34 ¥ 600 [ 23U 12 24U L 47 u 46 u 4.0 u
Dibenza lnand 12 33 230 22 231U 1.2 24| U (K] 47 u J6 u
Benvsoig hoiiperylene 3 % 670) 20 16] 1 LK 24| U) K 470 W 46 W
HPAH . S0, 5,300 12,000 17,000 463 2 448 19 42 +1
i Extractables R g :
Dibenzoluran [ 15] 53] | — o T 25 3 T asp 47 uT ] 4] U]
Phenols L s -
Pentachlorophenol [ 360 conf | — RoJul o] 2eful sof 4 u T U]
bins = below mued surkace
- LPAH = low melccular weight pelvnuctear aromatic hydrocarbon d. Accnaphthylene,
A hil Fluorene, Pl h and Anthracene.
HPAH = high molccular weight polynuclear aromatic hydrocaibon compounds: Fluoranthene. Pyrene,
Benzofajanthracene, Clrysene. Total Bensofluoranthenes, Bensoiaipyrene. Indenot 1,2 3-cdipyrene.
Dibenzta.manthracene. Benzotg luilperylene
[z M
ses N
U= Analyte not detected at the reportaing it
J=Analyte detecied abaove the repatting hiont, concentration estinuted
UT'= Analvte net deteeted: teporting ot estiniated !
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13. -9 and J-10 Surface Sediment Monitoring Results
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Fluarene n 119 $40 31 E Ty a8 17 3o s ou
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Anths .20 960 kil ] I 1.7 10 I 12 ] 18] 230 I 13 J L E) 15 )
TPAH k] 78 .2 353 38 . 43 o 16 2] a3 ]
Fh h 160 L2000 2.500] ng 1 R\ x 23 w7 6.7 113 pi}
Pyrene 1.0up| A0 33t L] 44 1.b00 6t ns 200 £} 44 45
110 2 1 6014 180 (K] pl) lo Exi &7 4.7 t 17
Chrysene 1] 464 2.0 ] ) 24 480, 2 7 w2 64 14, 27
h - - — — 240 — a9 - — 1un — — 0 =
Lienzodk stuuranthens — - - — 230 — %0 — — 109] - — ) —
Toul 2w 430 3600 a N 0 m %] o] I u 1 4
lienrola pyrene o 21| 1.600) ] 1 J 13 ol ) 19 T pY] Bl ) 9] 1 a 2 39
tndenw 1,2 3~dpyrenc Iy ] ) o 59 iy 9 Tl 33 24 1o 17 ]
Dibenara 11 2 2y 2 12 39) 52 1) 1 o T i s 20 s o1
leozid g hamperylene 31 " u70) 12 @ <9 I ) 2] 1) W s o T3 N 1
AFL Py 3.300 12 pon 17.00u 1250 162 33%2 213 7320 0] 339 K] 1582 [XR) Pl ) 31
Chiurlnated iydrocurbons (Ser Nute) : mgig OC__| mizfeg (% - -
L. 2D hlarobenzeus 3 23 3% Sni 1% 1% o U ua UL 1.3 0 ) " Lo LS VIRl
LA-Dichhubenzene 1l " 1y 2 18 U 1% | U 1| ol u 1t 2uf 0 | U ) e 1
23 Tuctilomben Wl N 31 I T R 2l w3l w v [HEED P [ v [0 Y )7
| lexacituiuhuladiene ) 129] 270, ol Wy | & 1o I | LI un (L) lo| W 11 14 al Wy
| lexas hlorubenzene v.3% 2.3 w22 07, IS 2] o] u 20f 11 1 a0 11 o] 1 m T4 Wl u
[Fhihabet i gl OC | mgreg 0C
Dusctiylphihalate 3 5 n Lo i o 2aj_u v ] n[ u 13 [ 1o [ 0 ] =] U
D 51 no 1 v | u 50| u 13 o n 2 1 I ] 1 U 70 | 0
[)=n-liutylphthalate 22y L7 1.400, 1400 1Y) X u oy af u 1.} 1t Ly w| U a7 vl U
1Y) 81 [ 47 1% U ) u 0o RO 1.3 1 |50 n v u 29 19 u
bigt 2-Fthsihcaytpsthalate 47 it 1.0 12200 |l u le| U Io 2 U 13 U pE} 4] U u 3 2 u
I hen<Cstyd phibalate | 1,500/ - — [T ] 0.4] a0l v 13 T o wu u 24 o[ U
[Niscebaneaus Extractabiies wrpfke OC__| nmgiig OC
L 13 s sau] sw] 2 | s o] x3] I | o3| T 1] 34] | BTy 28] | 1.0] 2] | $4f 7] 1 Ly
1 19 M 0] o | | 23] x| u | vl | 1a] 200 U | o] nl u 14 7 v | 29f 1w U § 24
Flvenols R prig [ i
Phen: 420 1,200 410 Y] I — 3 1 e a2 ) - 44 I Ll | u - ou 1 e 27 ) —_
: ) 83 & FTIE — 0] — 0] 1 — W) 7 = 3] U - 77w — o —
Nethviyhenut ) 570 [ % — ] — 51 - o - o] _u — | 7 — 3y —
24T 29] 23 24 18] I - X J —-— 2 m — n 1 e 20 ! — 7 ) el 19 ) —
Ventachiorphennl Ty e — — P — H o — nl w — H_ v — 1] u — Hl U — [ u —
Leiiz vt Alcohol 37] kil 37 bi) sl U = 9] —_ af u — 20 - | U 7 u - vl n -
lenzou £30 (3] 65y: w50 STe| 1 = aw| u — o N1 — awp| A — w11 — I I e Il u —
LFAI = low anolecular wesght polvniuclear o Iisdroc arbon wusnpounda Haphialene, Avenaphithylene, Aceaaplitheae. Flusrene, Ilenathene, and Artu scene
1IAS  malecular weaght polnuclenr stomaiic hydrowrbon cuatpounds Flustanihicne, 1% tene, Denzutaiathiacens. Clesaene, Jutal Benzulluoranthenes, Benzogspyiens, Indeni 1.2, 5o yvaene, Lnkeazis tosnthra ene, Benzeg huiperylene
PEITIM
U= Analyte not dretested atthe reporing st
J = Aplyte derevted above the iepotung mu concentration esumaied
UJ = Anahie nut detecicd, seprrting ime estmated
U = Repotung lunit v eeds  treshokd
. Nute: Tu he consistent with the laburatory reporting lormat, all nuindetected unalyies were reported as nundeteuted at the RLs for his project, where in fuct the analytes were nondetected at or neas the method detection Tunts (MPLs The MDLs tor 1.

hlorobenzene, |.24-4nchlorob . und hexachlaraby were y 10 times) lower than thewr fespechive RLa The rganic-carbon-purmalired detection Jimits (using the ML) were therehy sigmficantly lower and et the SE25 cnteria
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14, 3-9 and 3-10 Subsurface Sediment Monitoring Results
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15 University of Texas sediment results

Comparison of porewater concentrations detected using SPME and grab sample methods

Naphthalkne Acenaphthene Phenanthrene
Site GS  SPME [B§Ratid] GS  SPME flogRato! GS  SPME | logRatio
1-8 F%] 0073 0038 | 0281 0l6 0011 | LIS
X 1%
1-10 oot 0013 | 1
I-10 Duplicate : 1 013 0013 [ 099
G-8 276 127 [0 011 0629 | 075 030 0072 | 062
J-9a 8.68 0072 :
J-9b 6.57  0.072
J-9b Duplicate| 7.34  0.072
J-9¢ 355 0072
H-9 134 009 | 17 | 0079 0075 019 0.020
G-9 149 0069 |; 133 | 0080 0036 0.17 0018
F-9 G . | 01a o006 | 033 010
Anthracene Fluoranthene Pyrene
GS  SPME |logRatio] GS  SPME GS  SPME
-8 2] 0072 0022 0.4 0041 |
-9 i § 0059 0.0047 0.087  0.0093 [&:
I-10 0.063 0010 012 0.0082 I
1-10 Duplicate 0.050 0010 0.086  0.0082
G-8 0.19 0012 0.14  0.028 025 0036 | 084
J-9a 0.75  0.029 062  0.064 1.0t 0.51 0.30
J-9b 046  0.029 023 0.064 069  0.51 0.13
J-9b Dwplicate| 0.72  0.029 034 0064 098 051 0.28
J-9¢ L1t 0029 0.39  0.064 1.84 051 0.55
H-9 .| 0.083 0021 0.14 0017 | 092
G-9 0.077  0.018 013 0026 | 012
F-9 L 0.11 0015 020 0024 | 092
Chrysene Benz[a]anthracene Benzo[b]fluoranthene
GS SPME GS SPME [‘ibpRatio | GS SPME | %sRatio
I-3 0.023  0.00039 } 0.013 00014 | 096 | 0014 0.0028 | “0.70%
-9 0.034  0.00029 0013 0.00045! 145 | 0012 000083| 1is~
1-10 0.022  0.00034 | 0012 000041| 47 | 0015 0.00077| 129
I-10 Duplicate| 0.016  0.00034 | 0.0094 0.00041| 136 | 0012 0.00077{ 117
G-8 0.027 00012 | 137 | 0027 00013 | 1.32
1-9a 024 00015 fs 221 | 0105 00064 | 121 0.14 00072 | 129
J-9b 0.11 00015 1.87 | 0054 00064 | 092 | 00702 0.0072 | 0.99
1-9b Duplicate| 0.13 00015 [ 196 | 0065 00064 | L&l | 0.089 00072 | 109
J-9¢ 031  0.0015 |- 232 | 0203 00064 | 1.56 | 0.6 0.0072 35
H-9 0.024  0.00043 F&: 0.015 0000911 123 | 0017 00011} 121
G-9 0019 0.00039| 0011 0000%4! 112 [ 0014 000094| 117
F-9 0.034  0.00022 0.021 _0.00054] 160 | 0025 00010 | 142

Benzo[k]fluoranthene Benzo[a]pyrene
GS __ SPME [bogRatio| GS  SPME | logRstio

I-8 0012 0.00063[ 27 | 0.0093 0.0010
1-9 0.010  0.00018 | 3! 00072 0.00015 |5,
110 0.013  0.00016| # 0.0092 0.00013 |

[-10 Duplicate| 0.010 0.00016] 1.77 | 0.0074 000013}
G-8 0.022 0.00034 0017  0.00029

J-9a 0.12  0.0012 0.076 0.0018

J-9b 0.058 0.0012 0.041 0.0018 | 136
J-9b Duplicate| 0.074  0.0012 0.055  0.0018 1.49

J-9¢ 0.13  0.0012 | 0.083 0.0018 | 1.67

H-9 0.014  0.00027 . 0.011 0.00027( }.60

0.0084 0.00020| 162
0.015 0.00024} 1.79

G-9 0.01L  0.00024 |4+1
F-9 0.021 0.00022




16. EBS and Intertidal Cap Surface Sediment Monitoring Results Compared to the SMS

EBS I Intertidal
Station 1D (Grabs composited) - .. - :.
Blind ID . ... ...
S5Qs MCUL 2LAET : i
{mg/kg (mg/kg |(ng/kg dry | (pg/kg dry F12-D1 G12-B2 H12-A2 G11-A4 112-C2 J11-AS J11-D2 - NNO-ES
Parameter 0C) 0C) ) .w‘efghl) weight} 102611001 102611002 102611003 102611004 102611005 102611006 102611007 102611008
Conventionals (%) A
Total Solids (%) [ I [ | 96.8] [ 96.4] | 95 2] | 937 | 92 8] I 95.7] | 02.7] 94.3
Total Organic Carbon (%) [ i i | 0.2 | 02| [ 3] | 0.1] | 0.1] i 02] | 03] 03
Grain Size (%) B
Particle/Grain Size, Grave! (> 2 mm) 239 16.6 2.8 472 16.8 53.7 36.3 598
Panicle/Grain Size Sand (0.063 mm - <2 mm} 53.5 68.7 69.4 356 62 30.6 46.5 288
Particte/Grain Size, Silt (0.007 mm - < 0.063 mm} 22 14.4 17 16.7 202 15 16.1 ]
Panticle/Grain Size, Clay (<0.007 mm) 0.6 04 0.8 0.6 1.2 0.7 1.1 0.6
RReT e Result Result Result Result Result . Result Result Result

PAHs ) pg'kg Q pe'kg Q pg/kg Q pg/kg Q pe'kg Q ug/kg Q pglkg Q pekg | Q
Naphthalene 99 170 2,100 2,100 28 4.7 13.0 4.9 U 74 47 U 47.0 30
2-Methylnaphthalene 38 64 670 670 47 U 47 U 48] U 49 U 49 U 47 U 9.6 92
1-Methylnaphthalene - -— -—- - 47 U 47| U 29 J 49 U 49 U 47 U 10.0 6.9
Acenaphthylene 6G 66 1,300 1,300 47 U 47 U 48| U 49 U 49 U 47| U 46| U 37 )
Acenaphthene 16 57 500 500 471 U 47 U 48| U 49 U 49 U 47 U 9.2 9.2
Fluorene 23 11 340 540 47 U 4.7] U) 48] UJ 49 U 49| U 4.7 W 6.4 Ul 90 J
Pl hrene 100 480 1,500 1,500 28| S 33 J 38| ) 409 U 3ol J 47| U 27 36
Anthracene 220 1,200 260 960 47| U 47| U 48 U 49 U 49 U 4.7 U 11 19
LPAH 370 780 5,200 5,200 24 27 36 29 30 28 105 108
Fluoranthene 160 1,200 1,700 2,500 37 J 38| J 38| J 49 U 34| J 4.7 30.0 46
Pyrene 1,000 1,400 2,600 3.300 4.7 33 J 6.2 49| U 34 ) 6.6 470 57
Benzo{a)anthracene 110 270 1,300 1,600 4.7 U 47 U 48| U 49 U 49 U 421 I 96 18
Chrysene 110 460 1,400 2,800 33 ) 2.8 48] U 49| U 34 ) 13 11 27
Benzo(b)fluoranthene -—- - —_ - 24 ] 47 U 121 J 49 U 2200 8.4 64 20
Benzo(k)fluoranthene ’ — == - -— 2.0 ) 47, U 1.2y J 49 U 220 ) 8.4 6.4 20
Total Benzofluoranthenes 230 450 3.200 3,600 42 J 47 U 241 ) 49 U 44| ) 17 13 40
Benzo(a)pyrene 99 210 1,600 1,600 47 U 47 U 4.8/ U 49 U 49 U 4.7 41| 18
Indeno(1.2,3-cd)pyrene 34 88 600 690 471 U 470 U 48 U 49 U 49 U 33 J 37 J 8.7
Dibenz(a,h)anthracene 12 33 230 230 47| U 47 U 48 U 49 U 49 U 471 U 46| U 51
Benzotg,h,i)perylene 3! 78 670 720 47| U 471 U 48 U 491 U 49 U 5.2 4.0 ) 1l
HPAH 960 5,300 12,000 17,000 39 38 41 44 19 63 127 231
Miscellaneous Extractibles L
Dibenzofuran ] 15] 58] 540] 540] 371 U ] 47 U | 18] U | 49 U ] 300 1 ] 471 U ] 10] | 12]
Pheunols R :
Pentachlorophenol I 360] 590] | av] 3] U] 24l U] 4] U] 24 U] 5L U] a] U] 3l u ] 3] U
Note: Results were not OC-normalized because TOC less than (5%,
LPAH = low molccular werght polynuclear aromatic hydrocarbon compounds: Naphthalene, Acenaphthylene, A phth: Fluorene, Phenanth . and Anthracenc.
HPAH = high molecular weight polynuclear ic hyd L pounds: Fluomanthene. Pyrene, Benzofajanthmeene, Chrysene, Total Benzofluoranthenes, Benzo(adpyrene. Indenof 1.2, 3-cdpyrene, Dibenz{a.hjanthracene, Benzo(g h.ijperylene

U = Analyte not detected at the reporting limit
J = Analyte detected above the reporting limit: concentration estimated

UJ = Analyte not detected; reporting limit estimated
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17. EBS and Intertidal Cap Surface Sediment Results Compared to Human Health Performance Standards as defined in the ROD and ESD

T : EBS ] Intertidal
Intertidal Station ID (grabs composited)
Sediment Intertidal ROD Blind ID .
o Method B Sediment Intertidal . - N A i ;
Carcinogen | Method B, Non- |~ Sediment | - F12-D1 ™~ G12-B2 HI2-A2 .=y Gl1-A4 . |- ll;-CZ .-._%\1__1-_,\5 . ___::\JI_DZ . JI0-ES
Unrestricted carcinogen, Human | 102611001 102611002 - 102611003 102611004 102611008 102611006 102611007 102611008
Land Use Unrestricted Health Result Result Result Result Result Result Result Result
Parameter (ug/kg) Land Use (ug/ko)|  (ng/kg) ng'kg Q ng/kg Q pg/kg Q pg/kg Q ng/kg Q ng/ke Q ng/kg Q ug/kg Q
PAHs . . .
Naphthalene —- 1,600,000 —- 28 ) 4.7 13.0 49 U 74 47 U 47.0 30
2-Methyinaphthalene — 320,000 — 47 U 47 U 48 U 49 U 49, U 47 U 9.6 92
1-Methylnaphthalene — 24.000 — 47 U 47 U 29 49 U 49 U 47 U 10.0 6.9
Acenaphthylene - — - 47 U 47 U 48| U 49 U 49 U 471 U 46 U 37 )
Acenaphthene — 4,800,000 — 471 U 47 U 48| U 491 U 49 U 47 U 9.2 9.2
Fluorene -— 3,200,000 -— 471 UJ 4.71 UJ 4.8 UJ 49 U 49| W 470 UJ 6.4 UJ Q0 J
Phenanthrene -— - -— 28] J 33 ) 38 J 49| U 30| 47| U 27 30
Anthracene -— 24,000,000 -— 47 U 47 U 48 U 49 U 49 U 4.7, U 11 19
LPAH — 370,000 — 24 27 36 29 30 28 103 108
Fluoranthene -- 3,200,000 -- 3.7) J 38 J 38 J 49 U 34 J 47 30.0 46
Pyrene — 2,400,000 — 4.7 33 ) 6.2 49 U 34 J 6.6 47.0 57
Benzo{a)anthracene 140 —_ —_ 471 U 4.7 U 48| U 49 U 49 U 4.2 ) 9.6 I8
Chrysene 140 -— - i 33 J 280 ) 48] U 49 U 34 J 13 1! 27
Benzo({b)fluoranthene 140 —- —- 24 ) 4.7 U 1.2 ) 49 U 22y 1 8.4 6.4 20
Benzo(k)fluoranthene 140 —- - 2.1 J 47 U 1.2 ) 49 U 220 ) 8.4 6.4 20
Benzo(a)pyrene 140 — — 47 U 4.7, U 48 U 49 U 49 U 4.7 4.1 ) 18
Indeno(1,2,3-cd)pyrene 140 -— — 47| U 47| U 48] U 49 U 491 U 33 ) 3.7 ) 8.7
Dibenz(a,h)anthracene 140 -— - 47| U 47| U 48] U 49| U 491 U 47 O 46| U 5.1
Benzo(g,h.))perylene - — - 4.7 U 47 U 481 U 49| U 49 U 2 4.4 J 11
HPAH - —- 1,200 39 43 41 49 39 63 127 231
Total PAH 1.400 - -— 7 7 7 7 7 8 7 25
Miscellaneous Extractables B o T )
Dibenzoturan I 15,000] — | | 47 U | 470 U | 48] U | 39 U ] 300 1] 470 U ] 10] ] 12]
Phenols . K .
Pentachlorophenol I 8300 | — | — | 23] U] 24 U | 24 U ] 4] U ] 25] U ] 24 U ] 23] U] 3] U
LPAH = low molecular weight polynuclear aromatic hydrocarbon compounds: Naphthatene, Ac hthylene, Acenaphth Fluorene, Ph hrene, and Anthracene.

HPAH = high molecular weight polynuclear aromatic hydrocarbon compounds: Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Total Benzofluoranthenes, Benzo(alpyrene, Indeno(1,2,3-cd)pyrene. Dibenz(a,h)anthracene, Benzo{g,h.i)perylene
Total PAH = total benzo(a)pyrene equivalents for benzofajanthracene, chrysene, benzotb) and benzo(k)fluoranthenes, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and dibenz(a,h)anthracene

U= Analyte not detected at the reporting limit

J = Analyte detected above the reporting limit; concentration estimated

UI = Analyte not detected, reporting limit estimated

Fina! 2011 Year |7 Monitoring Report
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18. Exposure Barrier System Cover Measure

Locati Grab 1 B Grab 2 : g Grab 3,

ocation Depth (ft)! | Latitude (N) | Longitude (W) | Depth (f)' | Latitude (N) | Longitude (W) | Depth (ft)' | Latitude (N) Longitude (W)
F12-D1 3.1 47 36 59.178 | 122 3025.044 2.47 47 36 59.373 | 122 3026.163 0.85 4736 58.736 | 122 30 25.606
G12-B2 2.65 4736 58.874 | 1223023715 1.9 47 36 58.672 | 1223022912 0.99 4736 58.269 | 122 3023.698
H12-A2 2.65 47 36 58.481 | 122 3020.021 33 47 36 58.598 | 122 3021.038 1.18 4736 58.856 | 12230 20.799
Gl1-A4 2.55 4736 59.871 | 12230 24.848 2.9 47 36 59.601 122 30 23.670 2.17 473659313 | 12230 24.464
112-C2 2.95 4736 58.557 | 122 30 14.198 3.15 47 36 58.373 | 12230 16.258 2.25 4736 57981 | 12230 15.594
Beach Measure 01 0.95 4736 57.879 | 12230 19.230 - - - - - -
Beach Measure 02 1.87 473657771 | 12230 18.072 - - - --- -- -
Beach Measure 03 1.75 473657309 | 122 30 18.221 -—- -—- - - - -
Beach Measure 04 3.21 47 36 58.439 | 12230 17.705 -—- - - - - ---
Beach Measure 05 0.75 4736 57475 | 12230 15.117 - - - - -— -
Beach Measure 06 2.95 4736 58313 | 1223015476 - --- - - - -
'Depth = depth-to-refusal of driving a 3/8 inch, 4-it steel rod. Refusal is assumed to be at the underlying rock layer on the EBS.
Bold indicates depth less than 1.0 foot target depth
Final 2011 Year 17 Monitoring Report
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19, North Shoal Surface Sediment Monitoring Results Compared to the SMS

e LAET | 2LAET Station 1d (gral _i;’lvf;_d'siled)
MCUL | (uglkg | (nerkg . Blind Id"~
(mg/kyg {mg/kg dry dry M92-A3 L9-D+4 . L9-B4 K9-D3
Parameter [¢]9] - 0C) weight) | weight) 102811001 102811002 102811003 102811604
Conventionals (%)
Total Solids (%) [ | | | | 77.2] [ s0iq] [ 699 [ — | 86 [ -
Total Organic Carbon (%) | [ | | | 0.2] | 03] | 1.4] [ =1 0.5] P
Grain Size (%% o
Particle/Grain Size. Gravel {> 2 mm) 5.1 Q.5 14.4 0.9 - 0.2 ———
Particle/Grain Size Sand {0.063 mm - < 2 mm) 80.2 91.8 75.9 §5.7 - 81.2 -
Particle/Grain Size. Silt (0.007 mm - < 0.063 mm) 10.5 5.1 72 97 --- 13.2 —-
Particle/Grain Size, Clay (<0.007 mm) 4.2 2.5 25 38 - 3.5 -
: . Result Result
_ Result Result Result Result mg/kg | Result mg/kg

PAHs - e L pgkg | Q | pe/kg | Q | ugkg | Q | npike B pghkg | Q@ (- OC
Naphthal a9 170 2,100 2,100 480 43 53 450 32 2,000
2-Methylnaphthalene 38 64 670 670 120 8.5 15 100 7 420
1-Methylnaphthalene -— --- - --- 78 o8| J. 9.2 54 4 an
Acenaphthylene 66 66 1,300 1,300 20 8.5 U 28 I 9.1 | 58
Acenaphthene 16 57 500 500 33 7.6 J 14 70 5 420
Fluorene 23 119 540 540 o0 10| Ul 17; Ul 30| UJ [ 370
Phenanthrene 100 480 1.500 1,500 310 24 63 230 17 1,000
Anthracene 220 1,200 960 960 180 11 30 100 7 590
LPAH 370 780 5.200 5,200 1,163 104 180 939 68 4,435
Fluoranthene 160 1,200 1,700 2,500 770 26 120 210 15 1,300
Pyrene 1.000 1,400 2,600 3.300 920 73 260 490 35 4,300
Benzo{a)anthracene 110 270 1,300 1,600 270 13 37 69 5 700
Chrysene 110 460 1,400 2,800 460 17 44 79 6 1,000
Benzo(b)fluoranthene - - - - 340 17 32 60 4 180
Benzo{k)luoranthene -— -— -— - 340 17 32 60 4 480
Total Benzofiuoranthenes 230 450 3,200 3,600 680 34 [ 120 9 950
Benzo(a)pyrene 99 210 1,600 1,600 210 ) 14 23 47 3 430
Indenot 1.2,3-cd jpyrene 34 88 600 690 67 68 J 13 22 2 170
Dibenz(a,h)anthracene 12 33 230 230 35 85 U 5.5 8.7 | 84
Benzo{g,h.i)perylene 31 78 670 720 o4 8.5 14 22 2 160
HPAH 960 5,300 12,000 17.000 1,476 201 586 1.068 77 9,094
Miscellaneous Extractables
Dibenzoturan | 15] 58] 540] 540] 110] | 12] | 17] ] 120] [ 9 560] [ 1o
Phenals
Pentachlorophenol | 360] 690] nv] nv| 5l ] 2] U | 23] u ] U] B[ U] -

Note: Results were not OC-normalized because TOC less than {1.5%.

LPAH = low molecular weight potynuclear aromatic livdrocaiban ds: Naphrhal A ylene, A h Fluorene, Pl h . and A

HPAH = high molecular weight polynuclear aromatic hyd bon ¢ ds: Fl h Pvrenc. Benzo(aymihracene. Chrysene, Total Benzofluoranthenes.

Benzofa)p rene, Indeno( 1.2,3dipyrene, Dibenzta hyanthracene, Benzotg.h.i)perylene

U=

] = Analvte detected above the repoating limit,

alyte not detected at the reporting limit

UJ = Analyie not detected: reporting limit estimated
LI = Reporting limit ¢xceeds a threshold

Final 2001 Year 17 Montaring Report
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20. North Shoal Surface Sediment Results Compared to Human Health Performance Standards as defined in the ROD and ESD

Station Id (grabs composited)
: : Blind Id RS
. Intertidal K9-B4 M9-A3 L9-D4 1.9-B4 K9-D3
""" Sediment Intertidal ROD - 102611009 102811001 102811002 102811003 102811004
Method B Sediment Intertidal
Carcinogen | Method B, Non- | Sediment
Unrestricted carcinogen, Human
Land Use Unrestricted Health Result Result Result Result “Result
Parameter (ng/kg) . {lond Use(ng/ke)| (ue/kg) | pelkg | Q | pekg | Q | pghg | Q | pg/kg | Q | pelkg | Q
PAHSs :
Naphthalene — 1,600,000 — 480 43 i3 450 2,000
2-Methylnaphthalene — 320,000 — 120 8.5 15 100 420
1-Methylnaphthalene —_ 24,000 — 78 68| 9.2 54 320
Acenaphthylene — — — 20 85 U 28| ) 9.1 55
Acenaphthene — 4,800,000 —_ 83 76 14 70 420
Fluorene — 3,200,000 — [ 10] UJ 17; Ul 80| UJ | | 370| UJ
Phenanthrene — — T - 310 24 63 230 1,000
Anthracene — 24,000,000 -— 180 1 30 100 590
LPAH - 370.000 — 1,163 104 180 939 4,435
Fluoranthene - 3.200,000 — 770 206 120 210 1,300
Pyrene -— 2,400,000 — 920 73 260 490 4.300
Benzo(a)anthracene 140 - — 270 13 37 69 w700
Chrysene . 140 - - 460 17 44 79 1000
Benzo(bfluoranthene 140 ~- - 340 17 32 60 . 480
Benzo(k)tfluoranthene 140 — — 340 17 32 60 - 480
Benzo(a)pyrene 140 — — 2100 ) i4 28 47 Lo 430
Indeno(1,2,3-cd)pyrene 140 — — 67 68 J 13 22 o 70
Dibenz(a hjanthracene 140 - — RA} 8.5 U 55 87 84
Benzo(g h,ipervlene — — — 64 8.5 14 22 160
HPAH — — 1,200 2,796 167 522 948 8,144
Total PAH’ 1,400 -— -- 320 20 40 70 631
Miscellaneous Extractables
Dibenzofuran | 15,000] — [ — ] 110] [ 12] | 17] | 120] | 560]
Phenols s
Pentachlorophenol ] 3.300] — [ — ] 23] U] 2] u | 230 u ] 4] U] 23 U

LPAH = low molecular weight polynuclear aromatic hydrocarbon compounds: Naphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, and Anthracene.

HPAH = high molecular weight polynuclear aromalic hydrocarbon compounds: Fluoranthene, Pyrene, Benzota)anthracene, Chrysene, Total Benzofluoranthenes, Benzo(a)pyrene, Indeno(1,2,3-
cd)pyrene, Dibenz(a,hanthracene, Benzo{g.h,i)perylene

Total PAH = total benzo{a)pyrene equivalents for benzo(a)anthracene, chrysene, benzo(b) and benzotk)fluoranthenes, benzo{ajpyrene, indeno{1,2,3-cd)pyrene, and dibenz(a,h)anthracene

. ROD-Es(abl|shedMTgA Method B, Can,l:;oéen _Con’f:enua[iybn._‘""i:w .“ : . pouiuld

= ROD Intertidat Sediment Human Health Critevion

U = Analyte not detected at the reporting limit
J = Analyte detected above the reporting linut; concentration estimated

UJ = Analyte not detected; reporting limit estimated

Final 2011 Year 17 Monitoring Report
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21. East Beach Surface il il Results Comp: to SMS

Station 14
Blind Id
s LAET | 2LAET :
SQS | MCUL | g | g .
(mefkg | (mgkg | dry dry | D NIO-B4 N11-A% N1I-BS NH-B4 N11-B3 N1I-B2 Nt1-a2 Ni1-Al N10-AS NI-ad MIO-E4 NI1-CS NI1-D3 NU-Cd Ni1-C2 N10-BS
Purumeter acy 0C) | welghty | welghy | 102831008 102711081 102711002 102711003 102711004 102711005 102711006 102711007 102711008 102711009 102711010 102711011 02711012 102711013 102711014 02711018
[Cunventionals (%) L
Tolal Snlids (%) [ I | | FE| | 76.6] I 7 7] I 70 7] | ov ] I [ | | T8 6] I 720] | 730] | 726] I 79 2] | 73 1] T T3 5] T 74 3] T 31 2] | %0 2]
Tolal Orgaue Carhon (%) | | | | vd| | [T [ [T | w2 | uil | wa | Wi Wi | i | w2 | w3 | 03| wa| | w1 [ 1 | w3
Grain Sire (%) —
Fanticle-Girain Size, Gravel (> 2 mun) 0.8 3 0.1 ol U [ 0.2 3.3 13 0l wil_U 176 01 03 XY [ 0.7
Particte Graun Suze Sand (U 063 mm - <2 mnu) w6 6% 7 5.1 913 (K3 812 %54 [EE 9Ly 93 Y 96.1 G2 96 3 9.6 89.7
Particle Grain Size, Sili¢0 007 ik - < 0 063 many 32 0.7 17 17 YK 4% 32 98 a2 [ 73 6 s 18 44 72
VartaoleitGain Size. Clay (0 007 mm 37 ] 3 4 4 4 27 32 37 3% ) 23 2 Yy ot 25
Result Resuit Result Result Result Result Result Result Result Result Result Renull | Result | _ [ Result Result Result
- peitg | Q | poihg | Q| kg | Q| pwke | Q f ety ) Q | pefbg | Q | pehgr | Q@ | petg | O | ppige | Q| patg | Q | paika ] Q | pufke gy | Q gt | Q | pong | Q | ppke | Q
ALl = B - Bl o
Naphthalene w9 170 2a00] 2,100 W M 10 n3 35 63 64 4 63 120 150 %0 2 oy 38 160]
2-Methyluaphthalene 33 ol (& 7] 11 a3 1 48| U 24 v 15 s0[ 0 83 14 24 27 43U 3 ] a6 24
1-Methytnaphthalene — — — — 10 76 29 3 3l | u 16 su[ 0 83| o 2] U 0 0 % 47| U ¥ a1 18 25
Acenaphthylene [ [ 1300 1,300 3|_J 47| U 4x U 16U K] EX] I 50|10 5.8 2k ) 6.3 K] 47| U 8| _U 47|\ 5.1 16
Avenaphthene 6. 57 St 27 17 1 a8 dul 1y 65| 1 15| 0 S|t 771 15 ) 3 ol J 47| W S8 4 18| J | ) w1
Tuarene 23 114 540 540 o[ 11 3K J T W 39 11 wa] T [EI 25 1 w3 T vl ] 3] wi| T U] a8 1 v 1 70 J W
Phenanthrene (LY JR0) [T 1,500 S4 23 53 49 43 Rt 9.9 23 52 RM 21 33 ] 12 M4 2 HY
Anthrucene 220 1.200 a5 unkl 41 06 a4 ¥ 34) ! 26 2 5.0 Lo 16 hat) S8 42] ) 43 75 19 41
LPALT 370 780) s.2u0| 5200 184 78 5] 32 124 177 i [T 159 386 107% W 58 173 132 370
@ h 160 1,200 17003500 7 7 15 12 90 94 20 a8 49 o 1,700 15 77 37 300 98
Pyrene 1o [T T R 240 Lo a4 24 130 150 i20 130 95 o 230K 30| - 31 56 320 290
Beweatn pnthracene 1u 270 1.3 1,60 23 39 62 54 49 M 79 23 v 150 Ao 7] 3% ) Gl 52 k2]
Cliry sene 10 460 1.0 2 R0 i) 45 87 73 B 54 9y 43 s 40 anll 30 33 K 75 43
Benvoth ilumanthene — — — - 2 3 67 73 i 35 70 2K 19 7 1 66 70 74 68 2
Bewzkfluermthene — — - — 22 36 67 73 24 35 7.0 2 Iy 7 14 66 70 76 68 23
[Total Henzafluoranthenes 230 350, 3200 36 45 L K] 15 47 ) 14 55 38 150] 290 13 14 1s 10 56
Benzotajpviene ) 210 1,600 1,600 19 3 53 30l ) 20 28 60 20 16 53 94 24| ) 43y 52 34 21
lidenod ) 2.3cdipvrene X 8% Gu| G| w2 2 4y a9 U [ 13 sul 1 12 10 21 37 a7l u 48] U 47 U 13 74
Ditenstalianthracene 12 31 230 230 33 a3 18 W 4y 511 v J sa[ 73| 1 38| J [T 24 ) 47| a8 W 47| Se] T 12| ¥
et hiiperylene 3l I [ 720 1] 2 34(_J 34|12 v 22 35| 13 [E] 24 33 a7 u 331 17U 15 a3
LAl anstt 5.0 12.000] 17000 457 427 lul L 423 4Rt B 353 230 1.654 5.500 88 80| a1 us7 563
Aliscelianeus Extractable -
Dibenzaluran I 15] s8] 0] B Ta] I 570 | AR ) 240 0 | 10] [ 14] | 3o J [ 1] | 12] [ 46] | 471 I 4 U [ 53] [ 24] | S 6] I ]
Phennts - .
Peuta Wforuphen) I 3nu] 6] av | v 23] ] 24 1] a U 4] U] PR T sal U | A 1] U | 24] U] 3] U | N PRI 2a[ 1 ] PO 23 | FE
Nole: Kasulu were not (3¢C-uonmalized boause T can than U 3%
LA = how muuleculas weight pulynudlear siumatic hydiveatben cu undy lens, Avenaphihy lene, A. Ithene, Ihorene. P and Authuascne
1M'AH = igh molccular weight pabuuclesr atumate: hydiucatbon cotapnunds: luvranthene, hy Chryacne, Talal [ L I Indenut 1,2 3edipyrene, Dibensta hianihracane. Benzotg b ipcrykne .

U= Analyie oot detected at the reportmg Lot
1= Anayte Jetcsled above the reparting lemu: soncentration estimated
135 = Analyte ol deteuled, repurting lamt estinuted

Funl 2011 Year 17 A autoring Eepeat
WaekullEagle Ilarbor Superfund Ste

Lotl




22. East Beach Surface Sediment Results Compared to Human Health Pesformance Standards as defined in the ROD and ESD

Station ID " T
Bliad 1
;::{:::: intertidl : ROD NIo-B4 Nil-aS NLI-BS NHi-B4 NI1-83 Ni1-B2 NI1-A2 NI1-At NIG-AS N10-A4 MIU-E4 NII-CS N11-D$ N1I-C4 NU-Cz:: |, NIO-BS
. Methed B Sediment’s | ntervidal [—10211008 16271 1001 102711002 102711003 102711004 102711005 | 102711006 102711007 10271008 102711009 102711019 O ITTIN] 17002 | 10270013 102711014 102711013
Carclnogen | Method B; Nof- | Sediment # il o : : :
. Unrestricid carcinogeh, Human . . rerad] e . .
Ce Lund Use Unresiricted | Health | Result Result Reault Resuli* Result Result Result Result Result Reault Result Result Result Result
Parumeter prkgy  |Land Usequpia)] upikg) | pwkg | Q| upke | Q| weke | Q| wake | Q| wang | Q| watig - g Q] weme Q) weke Q1 wpng | Q) paike | Q| pey | Q1 wedke | Q | ppikg | Q Q
PAH3
Juphthal - 1,600 (i) - x5 21 1) 91 33 65 64 40 63 124 15u L1 26. QY i3 160
2-Methy h - 320,000 - 1 23] J A3 U 24] ) u 15 so] U 33 14 24 27 4.7 v 63 31 46 24
1-MectlisInaphthalene - 24,0001 = [0 76 29 J 24] 1 0] U 16 so] U 33 u 12[ | 2] U 26 1[0 58 a0 13 25
Acenaphithylene - - - Kl 17 U Ayl U 49] 1 370 J I 5ol U 5y k[T 63 ] 17| U A8 U 471 U 51 16
Acenaphthene - 4,500,000 - 27 17| 7 ax| Ul 49| W 63l 15 50| UJ 78] 1 Bl Rl a0l ) 43| W s ) 18] ) 1l ) 3l
Fluorene ~ 3.200.000 - 20 W 3x| J A%l Ul 1v[ I wilJ 4] J 25 ¥3| 4 Gyl f 3o J & ) 47| W R 94 4 70| 7 Jo[ J
Phenanthrene — — - 54 25 53 4y 43 58 [E) 23 52 20u 3y 12 K] 52 9
Anthrucene - 24 IHIL O - 41 66 4 i4) ] 26 21 54 10 10 Axu 42| ! 43 75 X 41
LEAIT - 370000 - 184 78 AR} il 124 177 4 Il 154 xi 1078 w 38 173 112 37
Fluoranthene - 3,200,000 - T 71 15 12 i ] 20 43 ) 3 1700 16 77 7 ) us
Pyrene — 2,400,000 - 2140 ton 44 24 130 150 120 130 25 o 230 R 31 54 220 oo
Benzoa xmilinene 140 = - 25 39 [ 54 v 1] 7.9 25 14 150 37| ) 3l J 61 2 ]
Chrysene 140 — - n 45 5.7 7.3 59 51 9.9 a3 35 240 yu 5.3 X0 T 43
Benzedb)il h: 140 - - 22 36 0.7 73 24 35 Tu 23 19 74 40! 0.6 70 76 (33 2%
[Benzorion h 140 - - 22 36 6.7 73 24 35 70 R 19 74 130 66 70 76 6% 2%
Benzedalpyrene 140 — - 19 39 5.3 39 ) 26 24 61 2 16 55 i 28] ) 3 52 34 21
Tnden 1,2 3-cdipyrene 140 - - L¥) 2 34 R 34 13 sul 12 o 21 37 47 u 48] U a7 1 15 74
. Dibenzio b wnthracene 141 — - 37| g 4] 4 48] W 491 s ) vyl ) 50| 1) 73] 1 3K| J M M| 47| R 7] W 56 1 R
Benzeig Lijpervlene - — - 1 26 34|y 4] 3 10 22 15| ¥ 13 14 24 35 4.7 U 43| 1 47 U 15 93
HPAH - — 1.200 456 428 10l [ a2 450 191 354 230 1,652 2400 T 30 142 53 563
Total AL 1400 ~ — 27 54 [ 7 i 42 o 3 23 ul 171 G 565 3z
Miscellancous Extructables .- i R R R j R L oh
Dibenzafuran | 18 ] - [ -1 6] ] I 8] 0] 2] 1] wl T 4] sl 1] 1] T [ 4l ] FEIIN | I s | ]
Phenols . R . KE
Feniachlorophenol | 5.300] - - 1 B U] [ U U U] 4 0] 23 U | 250 U | a1 ] [ U] A U] 2w U] IR B[ U] [ u ] 4] 1] 23] U] 23]
LPAH = low miolecslar werght polynuclear aronitic Iy drocatbs s Hapthalene. hthylcne. A Flwstene. F and Authracene.
HPA = high mulecular weight poly uctear smuniatic hydrocarbun cumpounds. Fluaranthene, Pycene, | liracene, Chrysene, Tutat Uensutluoranthenes.
Total PAI expressed s Towcity Equivatent Factor Methind in WAC 173-340-708(g)
B yrene, Indenof 12,3 . ihenzta hauth Benzo(g h.ijperylene
D-Estabiished MTCA Methad B, Cureinogen Conceatiate ol
2 ROW Intertidal Seim ent Hunan Fealil Crite
U = Anulyte ot detected ut Ui reporting it
1= Analyte detected abore the reporting lumt. cougentratiun estimaled
U s Analyte not deected: reporting il estimated
Fuul 2011 Yea 17 Monntoring Kepuit
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23. East Beach Subsurface Sediment Monitoring Results Compared to the SMS

Station 1D
Blind 1D
LAET 2LAET Mio-E4 MI0-E4 N10-A4 N16-B4 N16-B4 N1t-A2 i 11-A2 N11-B2
SQS MCUL {ng/ke dry (ug/ke dry 101911007 101911008 104711010 101811007 101811008 101811004 101811008 101811016
Parameter (mg/kg OC) (mg/kg OC) weight) weight) 10 - 85 cm bms 85 - 166 em bmig 10-33 co bins | 10-52 cmbms| 82-123em 10 - 43 cm bing - 9§ -123 cem | 10-70 em bins
Conventionals (%) - S R ) - 3 ) C e
Total Solids (%) I | | I | 98] [ - ] 372 T - ] 339 a3l ] wso] | 3 [ - ] ae] 83.3]
Total Oryanic Carbon (%) | | | ] | o7l [ — | o7l | = ] o4 | o4 | 03] | o5 | = | 03] | 04]
Grain Size (%) - E ) -
Particle/Grain Size, Gravel {> 2 mm) 3.2 - 40.8 - 0.5 0.9 4.9 197 -— 73.8 0.7
Particle/Grain Size Sand {0.063 mm - <2 mm) 86.9 - 51.8 - 88.5 93.5 89.4 70.3 — 20.7 913
Particle/Grain Size, Silt {0.007 mm - < 4.063 mm) 4.7 — 1.6 — 11 28 2.9 7 — 49 4.6
Particle/Grain Size, Clay (<0.007 mm) 5.0 -—- 27 -—- 0.1 U 27 29 3 —- 0.8 14
B Resutt Result Result | -
Result mg/kg | Result mg/kg | Result " Result Result Result mg/kg | Result Resul
petkg | Q | OC ughke | Q| OC pelkg | Q| uphg [ Q) upkg Q) pekg | Q| OC ughkg | Q| wprkp | QF
PAHs - R . o
Naphthalene 99 170 2,100] 2,100 3.300 495 1,000,000 t35.870 3,700 100 14 170 34 56 200
2-Methylnaphthalene 38 64 670 070 1,500 228 540,000 510 22 48| U 36 72 13 43
Acenaphthylene 66 66 1,300 1,300 43 6.5 14,000 U 180 11 48| U 67 13 130 4.6
Ac htt 16 57 500 500 1,200 154 200,000 650 25 24| ) 710 [ 4]
Fluorene 23 79 540 540 530 50 110,000 2,500 30 4.8 U 260 52 330 10
Phenanthrene 100 480 1,500 1,500 1,400 .20 240,000 4,100 98 ;| U 2,300 462} 20,000 32
Anthracene 220 1,200 960 960 340 5l 39,000 £300 76 48 U 4,900 954 5,100 29
LPAH 3 780 5,200 5,200 6811 1,023 1,603,000 217,79 16.630 340 36 8,407 1.688 J10te 319
Fluoranthene 160 1,200 1,700 2,500 700 105 91,000 12,304 12,0 340 5/ U 9,000 - 1,507 13.004 28
Pyrene 1.000 1,400 2,600 3,300 1,500 225 61,000 8,288 RIXI] 870 57 12,000 240 17,400, 150
Benzo(a)anthracene 110 270 1,300 1,600 320 48 16,000 AL 7.100 170 48 U 2,700 542 AT 16
Chrysene 110 460 1,400 2.800 460 69 15,000 21,174 5900 170 48 U 4,200 843 2,500 19
Benzo(b)fluoranthene -— — —- - 380 57 5,000 J 679 2,300 130 48| U 940 189 1,300 29
Benzo(k )fluoranthene -— a=n — - 380 57 5,000 J 679 2,300 130 48] U 940 189 1.300 29
Tolal Benzoft h 230 450 3,200 3,600 7ol 114 10,000 ) 1359 4,000 260 48| U 1.900 382 2,600 57
Benzo(a)pyrene 99 210 1,600 1,600 370 56 14,000 U 1902 1.0 110 48] U 880 177 1,200 24
Indenof1,2 3-cd)pyrene 34 88 600 690 98 14 14,0000 U 1,202 450 27 48] U 200 40 220 6.4
Dibenz{a h)anthracene B 12 33 230 230 60 9.0 14,000 U 1.902 I 16 48| U 120 24 150 4.6
Benzo(g.h,iperylene N 78 670 720 110 Q 17 14,000 U 12 450 u 48| U 180 36 200 8.6
HPAH 900 5,300 12,000 17,000 4,375 657 250,000 33.967 62,720 1.993 44 31,180 0,261 50,870 314
Miscellaneous Extractables
Dibenzofuran | 15] 58] sa0] 540] 500l 1 10a]  nwooco] T ueods]  1200] ] ] 48] U] 120 24] q00] | 12]
Phenols
Pentachlorophenal I 360] 6%0] nv. I nv I [ u ] -] o]l UL = ] 300] U] B U] B U soful - ] 91 [ U] 23| U
bmis = below mud surface
LPAH = low molecular weighi polynuctear aromatic hydrocarbon ds: Ac hihylenre, A hil Fluorene,

Phenanthrene. and Anthracene.

HPAH = high molecular weight polynuclear aromatic hydrocarbon compounds: Fluoranthene, Pyrene, Benzota)anthracene. Chrysenc, Total
Bensolluoranthenes, Benzotajpyrene. Indenot1.2.3<cdipyrene, Dibens(o.hianthracene. Benzotg.h.iperylene

T ILAET
> MCUL

> SQs :
U = Analyte not detected at the reporting limit

} = Analvte detected above the reporting limit; concentration estimated

U = Analyic not detected: reporting limit estimated
U = reporting limit exceeds standard
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23, East Beach Subsurface Sediment Monitoring Results Compared to the SMS

Station ID -
Blind ID
\(. i o e ) . . o
LAET 2LAET N1i-B2 N11-BS NE-CS ¥ " 'N11-CS NI1-DS N11-D5
§ SQS MCUL (ng/hg dry (ng/kg dry 101811017 101911009 101911010 - 101711019 - 101711020 101811019 101811020
Paramelter {mg/kg 0C) {mg/kg OC) weight) weight) 70-104cmbms | 10-53cmbms | 53-232cmbms | 10-78cmbms [ 78-137 cnbms | 21 - 64 cm bms 64 - 100 cm bins
C. ionals (%) . v e i . i -
Total Solids (%) | | I | 846 ] 815 | 85.0] | 317 I 86 | 34 3] [ 1.5 [
Total Organic Carbon (2%) | | | { 0.2] ] 0.3 | 0.1] | 039 | oia4 | 04| | 0.7] [
Grain Size (%) . -5 B .
Panicle/Grain Size, Gravel (> 2 mm) 1.1 0.9 53 1.4 447 26 70.1 —
Particle/Grain Size Sand (0.063 mm - < 2 mm) 02.7 0.5 84.7 94 46.8 922 24.8 -
Particle/Grain Size, Stlt (0.007 mun - < 0.063 mm) 39 4.1 58 4.6 15 24 4.2 -
Particle/Girain Size, Clay (<0.007 mm) 2.4 4.5 42 0l U 0.3 238 1.1 -
B : s - i i
> . PE i . Result . Result Result Result Result Result
: = ng/ke Q nwke | Q | wpke Q veke | Q Q uglig | Q | pekg
PAHs - .
Naphthalene 99 170 2,100 2,100 66 960 a6l 46 65 34 26 4.0
2-Methylnaphthalene 38 o4 670 670 15 LS 34 41 U 5.3 15 o0 0.9
Acenaphihylene . 66 66 1,300 1,300 49| U 83 4.8 u 46 4.8 §) 6.3 9.3 1.4
Acenaphthene lo 57 500 500 21 3,000 72 87 J a.l J 15 18 2.
Fluorene 23 79 540 540 49 u 63 46| UJ 4.8 9] 12 19 29
Phenanthrene 100 480 1,500 1,500 49 u 53 0.8 4.3 U 47 130 20
Anthracene 220 1,200 901 960 4.9 U 1300 4.4 J 12 4.3 u 41 180 28
LPAH 370 780 5,200 5,200 107 12,243 807 83 93 155 382 58
Fluoranthene 160 1,200 1,700 2,500 4.9 u 2,500 438 U 13 43 u 240 880 135
Pyrene 1,000 1,400 2,600 3,300 4.9 u 1,800 34 J 40 48 u 860 2,100 321
Benzo{a)anthracene 110 270 1,300 1,600 4.9 u 460 4.3 U 12 48 U 81 300 46
Chrysene 119 460 1,400 2,800 4.9 u 390 4.8 U 11 4.8 9] 79 230 43
Benzo(b)fluoranthene —— — — -— 4.9 u 180 4.8 u 13 48 U 606 140 24
Benzo(k )fluoranthene - - -— - 49 U 180 4.8 u 13 4.8 9] o6 140 21
Total Benzoftuorantl 230 450 3.200 3.600 4.9 u 360 48 U 26 4.8 u 130 290 44
Benzo(ajpyrene 99 210 1.600 1,600 49 U 160 4.8 U 13 48 u 47 130 20
Indenof 1,2, 3-cd)pyrene 34 88 600 690 4.9 u 42 438 u 46 48 U 12 28 43
Dibenz(a h)anthracene 12 33 230 230 1.9 u 23 48 u 23 1 4.8 u 6.8 21 32
Benzo(g,h.i)perylene 31 78 670 720 4.9 u SO ) 48 U 3.5 4.8 U 14 33 5.0
HPAH 960 5.300 12,000 17,000 44 5,785 42 127 43 1,470 4.062 621
Miscell Extractables . B . - i H
Dibenzofuran ] 15] 58] s40] 540 49] U [ 1.800] | 0] I U | 12] | 3.3] 13
Phenols : B - B B
Pentachlorophenal T 360] 690] nv ] n.v. M u ] s71 U | 4] 0] u_ | u] U] 23] 35
brus = below mud surlace
LPAH = low molccular weight polynuclear aromatic hydrocarbon pounds. Naphihal A hiliylene. Al hth Fluorene.

Phenantlirenc, and Anthracene.
HPAH = high molecular weight pelynuclear aromatic hyd b pounds: F Pyrene, Benzo(ajantl Chrysene. Total
Benzofluoranthenes. Benzotaipyrene, Indenot 1.2, 3-cd)pyrenc. Dibenzta. hlaathracene, Benzotg.h.ijperylene

FILAET  “whR i
ERRTE W
SQs ot

>
U = Analvte notdetected ot the reporting limit
]

= Analyte detected above the reporting limit:
UJ = Analyte not detected: reponing limit esiimated
U = reporting limit exceeds standard
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23. Clam Tissue Total PAHs from all Locations

Sumple Lucetion; Eust Bench # 1 Eust Bewch #2 East Beuch 43 ntertidul 43 Intertidal Beach #3 Intertidul Cup # | Intertidal Cup# 3 North Shoul # | Nurth Shaul # 2 Nurth Shoul 81 3 MNurth Shual Rep
Pereent Lipids ~ e % Ve ) 3 e i} a ~a %
(154 049 04 U35 < 5u 047 0.7t 030 as3 048 bon
Lipid Lipid Lipid Vipid Lipid Lipid Lipid Lipid T Lipid Lipid Lipid

.. Resuit narmaiized | Result normalized | Result normnliced | Result . normalized | Resute nurmalized Result narmatized [ Result normalized | Resalt notmalized | Result - [ normalized “Result normalized | Resuli nurmulized
e PAHs . pelip-w| Q | oghe |uphpew | Q| mpks |ppdew | Q | meka Jpafkgw | QFf medy | pprkpr - mghg ughgn | Q | mphg |pphgw] Q | mgkg [pwkpewl-Q | myghgtE pglgew | QFleompiig | ppikpew | Q |dtimgky  Jpwkgew] Q | mgikg
2-Methvluaphthaleue 1) 01 (126 [RIY lof 1 K] 1.3 U uld 1.2 U a2 150 U 032 17] U 024 Lo 1% pu 19 i6 U 0.3 15 07
Acenaphithene 093 U u17 I 6 | a2s 03| U ul17 Qu2| Ul 0.6 0.9 021 000 0.14 12 02l b4 026 5] 031 1.2 026
Acenaphthylene va3l U 0.17 a9l u 09s| U 024 il 0.2 ! .17 1.2 026 16 023 14 4325 12 023 1.3 027 095 U 2l
Anthrucene 43 LRY 43 52 1.3 1 | K2 U] 160 9.0 2 17 13 10 179 9y 1 K7 11 229 53 115
vnfafathruceny 21 031 3 29 073 22 04 15 @3t 24 usl 34 048 2% 43 is 06 20 034 2 udlx
tengufu]pviene 1.2 0322 L& 12 n.3 1.1 02 2 [ 11 02 15 02l id Al 3 057 23 Q4K 14 0l
Benzu| b]fluorunthene huyj 1 0.17 17 Ly u4R 1% [URE) 17 024 22 047 26 © 37, 42 07s 13 ne? 29 [ 2 043
Benln[g.h.mvcrvlenc 37 106 5.1 i 13 (k3 1.4 (R 107 3.1 £.09] 6l G ¥7 38 G 52 0.98 4.3 (LY 43 93
Benzo[k]Nuoranibene vl u 17 uw| v 03| U n.24 vo3f U .17 092 u .16 092l U 02 0951 U 013 12 021 [N 021 14 0.2 0.95] U 021
[Cluysene Ly 015 19) U 19 n 048 Lyl 11 033 Lol 1 R 18 U U.3% K1 027, 19 u 034 IR [IRE] 1yj U U4 19 v 04t
Dibvens|a.lijunthracene hul) U 0.17 oull U uos[ u (1] o3 U 017, nu U (AL R Y u2 nos) U alz nusl U [ 0ol u 017 ol U 02 uus| u [}
Dibenzalurun 43 U @17 Ll uusj U () o3| 1r ©.17 AL Ul [1:X1 018 vos 1 ulil L a2 L .19 12 us 1.98 u2l
Fluuranthene vy 072 76 31 11 71 1.3 64 1.0% 7.3 135 73 Lo3 11 1.96 15 2343 9 1.58) 75 163
Fluarene oo 0.17 (3 [l 028 12 1] 1 07 12 026 [El [H 17 [iE] 15 [ [E) 4 K3 015
lndenn] 1.2.3<d|praenc Tl u 135 1o 19 o 048 1o 0 038 19[ U 132 18] U 03y L9 o 027 1ol U 0.y is[ 1 u3d 1o 1 04 1yl U 041
Naphilaslene i u2 14 U 15 u 03X nedl 1) 0.17] 1 17, L1 u23 JRTL 01y Ly 17 v 211 1 04 2| U 042 L] 17 vl
Pheneanligene 33 Unl o7 47 118 52 (3 4.5 070 43 102 43 [X2) 64 L4 6.7 126 7 146 6 13
Ivene 4.4 (K9 11 265 K3 2.1 129 X3 141 " P 9.7 1.37 p2l 42 26 491 4 291 13 233
Sumy - )
nd = RIL 70 5 349 1114 63 Y| [IEEL] 53.55 v 74 51 RK §79 5547 1191 05.R4 27 §1.75 4a Rkt 163 nHR 74 14.32 56 R 12.35

KL 472 41 24 552 I3 435 7.96 42.2 715 4703 1t 02 S LY 701 742 1325 7Y 14 %7 [CiE] 12 5% 4718 e
md = 0 S*RIL S.u1 A5 63 1637 4155 13.26) dR 6k KRS 4714 7.97 5195 11187 ohu2 N5y 7798 1392 R0l 15 59 64.57 1345 5121 1249

nd = RD: Total PAID calvulated using the reportung banit (ur all nondetccted valies
nd = 0°RL: Total PAHs calculated using zero fov all non-detected values

nd = 0 $*KL: Tutal AHs calculated using one halt o the reportuig linnt fiw all nui=dete ted values
U = Analylc was not detected af the reparting linut

= Analyle detected shove the reporting lauil, woncenleatinn estimated
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24. Clam Tissue Carci ic PAH (cPAH) C ions from all Locations
nple |orutivnt Eaxt Beach# 1 Fust Beach 62 tnterdal 02 Intertidad Beach 43 Ini sl {oap 8 L Itertidal Cup ¥ ) North ShoatW1___° ™~~~ NorthShoul#2 North Shoul 83 Narth Shoul Rep
Peirent Liphds % [ 1 - [} % ]t o | % )] “% | | v ] [ % 1 1 v 1] - T
us4 v s 039 o7 w7l U si 033 e [T
Lipid Tipld Tipid [ Lipd Tipid Tipld 1T Lipid 1ipkd Lipid
Resull ormatized Result | |[aormmbeed Resutt | narmaticed Kesult | [avnmtzed Resubt | | normadieed Result | | normulized Resub | | vormaized Hesutt | | norowtized Reaus [ | noimatized
LAY wphgwt ¢ mgty TEQ |pplewniQf imphkg TEQ [pgngw! Q] mgke TG |pgkgwl Qb aghg TEQ |ppkgw [OF  mpkp TEQ lpghgwlQ] wmphg THO IKQ |ughewii)] mgag TEQ |pehgwiQf  mghky TEQ |pghpw wgk, ) lppkp-n|Qf nphg TFQ

R 21 wnl el 3 vl [ 2 o[ oy 22 a4 o1 13 PEN T F wsi| o ] 2 o3 u 33 vk 033 [ Wi o x| 2 (XL [H
Bauiapsrene 12 [FE 12 1] 01t G 2 o1 12 [ 02 T 2 02 12 i a2y 1y K] X b6l 34 3 037 v v (B 23 [ o4 [
[ wor| U 017]_0 0405 7 nas] w17 K] T T %] oni[ oy ] uxl ol 22 il o1 ' 20) 42 RN YT 13 Y] R} 5 (TR 2 ) [E
Ienzuh unranthene o] U o7l owws|  aslu gl anmas| oSl U on[ oo ewfir o7 oans] ow[U (IR T TR D] vz[ abnig] yws|u o[ w7 12 ol omy ] o aon ] o oo ews|U 021[ awi7s)
Tenzo| Tt wnene 37 106]_oous 5t Lud] woust W 3 o] ny [ TR 3 7] wunas 31 T ueosi I D %7 vmo [ Ty sy 32 [P EE) vy rouay K IR 0T
Chrysenc - K 033 oy 15[ e uus [RI] W8] uus) [ o35 o] o[U [(E T T[] [T [ [ VI uns o1 o[ oy Tx{t o Kl wi oS Lo[U [IFT1 R
Ihbeneg b I XAl 17 1 4o 'R 01 I das LA 24 b 475 03|11 047 11445 R4 LN ul L [l uz 0 dai] u sl ol 1 475) ays| U v 17] 13475 narft vl17? ()4‘3] w1 0l n 47| k] A 21 10475
Indeno] L2 eyt Ry [T I (0] w3 ones 0] vaAn]uing] 14U was| el (B [T TR LRI was[ owl o v27] ol R N T TR[U [ a0 wal_uony U T4l _ows
Tl ok A1 0 S*KT 23] 159) 320 [ 7 122 1o 564 £14) 43 O
Voual (PAN, KN Sum 133y i Vi TG 172 i FXS IR vk (TR L7,
Tonal (PAI i g 2.99) 34K 443 115 _1 282 i3 1 3o I 18 338
= RL: cF'ATls calcutated uning the 1eportug Lt for all mondetecied values

nd = 0*KL: cPAlls caliulaicd unng zeru fur all nmdetecied valucs

nd = 0 5*RI.. cPAls calculated uaing one Kalf of the reporting Lura for all nocdelecied vatues
EM Suu = KaplaseMcies Analyaia
U= Analvic was ol detccted at Lhe separting kil
TEQ = Tumsn Equn deucy Guotent
TEF = Touiry Fquivaleney Fastor

[ PAls TEY
B il ol
Rena{s pywene |

ot
Acnzot b Mlunranthene ool
cnzo[ hafperlene ol

Chrene i
Dibennzia. ]
Tndena] 1.2 3 jpyiene a1

Fuud 2011 Yoar |5 Morurcainy Repart
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25, Bird Survey Results

September 11 May 20
Observed Observed On
Station Englith Name Latin Nxme On Station | Flying | Totat Notes Starion Flying | Total Notes
| Dauble-crested cormorant Phalacrocorax auritus 1 1 2 In water 0 0 ]
Great blue heron | Ardea herodias 3 0 3 1 juvenile (] 0 [
Rock dove Columbg bvia 2 2 2 Upper beach only 0 0 ]
Butllehead Bucephala albeota 0 0 0 3 0 3 In water
Pigenn guillemnt Cepphus columba 0 0 [ 1 [ ]
American robin Turdus migratorius 0 0 0 1 Q i Singing in riparian
Song sparow Melospiza melodia 0 0 0 g [ Bl Singing ia riparian
Bewick's wren Thryamanes bewickii 0 0 [ 1 9 1 Singing in riparian
Bald eagle Huligecius leuencephalus 0 D] ] 1 1 1 Adult
Glaucous-winged gull Larut glaucescens 0 0 [} 2 2 2
Whitecmwned sparmw Znetrichia urricapitla U n a 2 Ll 2 In riparian
2 Sharp-shinned hawk Aceipiter siriaius L 0 L £ tence 0 0 0
American crow Convus brachyrhvrchos [ 0 n 2 6 6 On beach
Canada poose Branta canadensis a 9 a 2 2 2 Flew to treatment area
Ametican goldlinch Carduelis trisniy 0 D) '] 4 4 4
Mallard Anas plasyrhynchos 0 0 ] 2 2 2 .
Glaucous-winged gull Larus ¢l '] 0 ] 1 1 1
Killdeer Charidrius duhius 0 0 1 1 1 1
Barn swallow Hirundo rustica 0 0 ] 2 2 )
Dark <yed junco  Jinco n emalis [ 0 [ 2 0 3 In riparian
3 Red-necked grebe Podiceps grisevena 1 0 1 In water 0 Q 0
t3reat blue heron Ardea herodias 1 0 1 Caught tish Q 0 0
|Glaucous-winped gull Larus glaucescens 3 3 10 3 0 2 In intertidal
Belled kingtisher Cenie aleyon ] 1 1
Bamn swallow Hirtndo rustica 0 13 19 2 7 9 On fence
Heuse finch Capadacus mexicanus 2 0 2 On fence 2 0 2 On fence
Anierican crow Corvus brachyrhynchos o 0 B 3 [ 3 In intertidal
Bullchead Bucephaly albenta 0 0 0 3 ) 3 In water
Violet-green swallow. Tuchyenetd thatuscing 0 [ 1] 2 2 2 Cm lence
American rabin Turdus migraioriuy 2 0 Q L 0 1 On beach
4 Doubl Phale aurinus Q 2 2 0 a 9
| Great blue heron Ardea herodias 1 Y] ] ) 0 D]
Western sindpiper Calidris mauri 2 ) 9 Atwater's alge 0 0 0
[ Glaucor ged gull Larus glaucescens 6 0 6 Al water’s edge 1 L | On beach
American crow Corvus brachythynchos [ K 3 0 0 ]
[Commuon luon Gavia immer 0 9 | Q 1 In water
Surl scoter Melanina perspicallata i ] 2 0 g o channel
White-winged scoter | Afefanitta fusca 0 0 2 2 2 Flew and in channel
[BulMchead | Bucepiutla albeola 0 0 5 3 3 [n chanpel
Barn swallow Hirundo rustica 0 0 0 ] t 1
Killdeer Charidrius dubius Q Q D ] ! 1 Flew 1o treatmenl area
3 Double crested Ph. annfs 0 1 1 ] 0 Q
Great blue heron |Ardea herndias 1 0 1 (eeding Q 0 9
[Glauco Larus gluucescens 7 0 7 3 0 3 In channel
Bulflebead | Brcephala albeolu 0 0 0 18 0 IR [n channel
Killdeer Charidrius dubtuy 0 0 ) 2 2 2 Flew 10 treatment area
Bald eagle Haliaeerus leucocephahes 0 0 0 [ 1 1 Immature
Barmw s goldeneye Bucephala islandica [} 0 0 3 3 3
Barn swajlow Hirundo rustica 0 2 2 3 3 3
6 Dauble<: Phals aunus 1 0 1 In water 0 ] 0
Great blue heron [ Aridea herodias 1 D] | In water f 1 2 In intertidal
Surf scater Melanitta perspicatiata 0 1 L 1] ] 0
Glaucous-winged gull Larus glaucescens 3 0 5 1 in water -4 0 4 | in water
Bulllehead Bucephala albeala 0 0 0 10 0 0 In channe]
[Sang sparrow Melospiza melodia 0 0 0 2 0 3 In riparian
Amertican goldfinch Carduelis wrisiis 0 0 [} 3 3 3
Belied kingtisher Cenvle alavon 0 L t Flushed from beach 0 0 0
Towl Red-necked grebe Podiveps grsezena 1 0 1 0 0 Q0
Double~rested cormarant Phalacrocorax_asnitus 2 4 [ 0 0 0
Great blue beron | Ardea herodias 7 Y] 7 1 | 2
Surf senter Melanitta perspicallaa [ 0 1 2 0 2
Sharp-shinned hawk | dceipiter strignue 1 Q 1 1] 0 0
Western sandpiper Calidris mauri 2 0 2 0 ) 0
Glaucous-winged gull Larus glaucescens 23 3 pt 14 4 14
Rock dove Columba livia 2 0 2 Q 0 0
Belled kingfisher Cervle alcvon 0 K 3 ) 0 0
Barn swallow Hirumdo mesiica 0 21 21 8 13 13
American crow Corvus brachyrhynchos 1 2 3 5 6 9
House tinch Capodacus mexicanus 2 0 2 2 0 2
BufBehead Fodiceps grisecena bl 0 0 39 5 39
Pigeon guillemot Cepphus columba 0 Q 0 1 t |
American mobin Turdus migratorius 0 0 0 2 0 2
Song sparmow Melospiza melodia 0 0 0 3 0 3
Bewick's wren Thnomancs bewickii 0 [ 0 L 0 L
Bald eaple Haliagens levcocephalus 0 0 1) 2 2 2
White<rowned sparmow Zonotrichia airicapilla 0 0 [ 2 0 2
Canada goase Branta canadensis 0 '] 0 2 2 2
American goldfinch Carduelis tristis 0 0 ] 7 7 7
Mallard | Anas plasyrinnchos 0 0 Y 2 2 2
Killdeer Charidrius dubius 0 0 0 4 4 4
Darkcyed junco | Junca hyemalis 0 0 0 2 [ 2
Viatet-green swallow Ta ineta thalassing 0 U] 0 2 2 2
Copunon loon Cravia immer. Q 0 0 1 1 1
White-winged scoter Melunitia fiesca [i] Q 0 2 2 2
Barow s prldencye Bucephala islandica [ ) ) 3 3 3
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26. Invertebrate and Macroalgae Sample Results

East Beach North Shoal, [ - Intertidal Cap S - -EBS
o iy T1 T2 T3 i e
Substrate/Species Group [~ L | M L | M | I M | H "L | H

Sediment Characterization : . - g “ 5

Sand percent substrate 9% 33 90 90 50 50 100 50 95 100

Gravel percent substrate 10 33 10 10 50 50 0 50 5 0
. |Cobble percent substrate 0 33 0 0 0 0 0 0 0 0

Macroalgae’, & : . ' i

Zostera spp. (not attached) plant X X

Fucus sp. (not attached) brown alga X X

Laminaria saccharina (not attached) brown alga X X

Ulva spp. (not attached) green alga X X X

Enteromorpha spp. (not attached) green alga X X X

Mastocarpus papillatus (not attached) red alga X X

Ceramium spp. red alga X X X X

Porphyra sp. red alga X

Sarcodiotheca spp. red alga X X

Callophyllis spp. red alga X X X

Invertebrates | s 5 . S N

Amphipoda amphipod X X

Anthopleura spp. anemone X

Barnacles barnacle X

Lottid Limpet limpet X X X

Macoma spp. bivalve X

Tellina spp. bivalve X X

Lacuna spp. gastropod X

Unidentitied Gastropod 1 gastropod X

Spiochaetopterus tube polychaete X X

Unidentitied Polychaete 1 polychaete X

Unidentified Polychaete 2 polychaete X

Unidentitied Polychaete 3 polychaete X

Family Hippolytidae shrimp X

L= Station located at approximately +0.6 ft MLLW '

M = Station located at approximately MSL (+6.7 ft MLLW)

H = Station located at approximately MHHW (+11.3 ft MLLW)
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27. November 29, 2011 and February 8, 2012 Egg Tally and Densities from the EBS and Intertidal Cap

GPS Coordinates . -
(Start of Transect) . Weight of Examined Density of Forage Fish
Sample Number | "~ (End of Transect) : Number of Eggs Spet‘iesl Sample (g) Spawli.z(eggs/g)
(transect) " Latitude (N) Longitude (W) Substrate 11/29/2011 | 2/8/2012 11/29/2011 2/8/2012 11/2972011 | 2/8/2012 | 1172920113 22/8/2012
225029 .
1A 47.61691 12250291 fine sand 0 0 NA NA NA NA NA NA
476167 122.50317
4 50295 ' )
1B 47'616_93 |22..j( 93 fine sand 0 0 NA NA NA NA NA NA
4761674 12250321
: 2 22.5( o
2A 4761627 ! ?,)37 sand 1 1 Surf smelt Surf smelt 1192 129.1 0.008 0.008
4761614 122,50407
516 50375
2B 476163 |22"_0'7' sand 0 0 NA NA NA NA NA NA
4761618 122.50408
- - Pe
3A 47'61{306 1"'3047‘} sand 2 1 Sand lance Sand lance 1359 1483 0.015 0.007
47.61609 122 50515
516 22 504
3B 47.616] l--.?0f74 sand 4 0 Sand lance NA 125 NA 0.032 NA
4761613 122.50513
61613 122.505 )
4A 476161 20366 sand 14 2 Sandlance | Sandlance | 1254 1302 0.112 0.015
4761621 122 50606
4761618 122.50564 o
4B - sand to pea 0 | ces NA Sand lance NA 1223 NA 0033
47.61625 122.50604 gravel 3 larvae
47.61642 12250682 pea gravel 1 Sand |
SA underlain by 6 3 Sand lance | ;SN RNCC a5 139.4 0.048 0.022
4761648 122.50723 2 Surf smelt
sand
47.61648 122.50681 pea gravel
5B underlain by 0 9 NA NA NA NA NA NA
47.61653 122 50721 sand
Total eggs November 29, 2011; 26 Sand lance and 1 Surf smelt
February 8, 2012; 5 Sand lance eggs, 3 Sand lance larvae, and 3 Surf smelt

! Egg species identification was confirmed by Mr. Dan Penttila (Penttila 201 1)
: Density estimates are for total forage fish spawn, not by species

* Density estimates for sample 4B include larvae and egg in calcualtion
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Wyckoft/Eagle Harbor Superfund Site 1 of i




28 Risk Calculation

Wyckoff Data

Chronic daily intake (CDI) (ing/kg-day) for clams only
Parameters are explained on second worksheet
B(a)P Summation Methods include 0.5*RL and Kaplan-Meier (K-M)

EPC-cl x IR-cl x FI x EF x ED-a x CF x 1/BW-a x I/AT

Adult CDI EPC-cl IR-cl(adult) Fl EF ED-a CF 1/BW 1/AT
Half-RL 2.677E-05 0.004244 498.4 365 70 0.001] 0.012658{ 3.91389E-05
K-M 1.912E-05 0.00303 498.4 365 70 0.001] 0.012658] 3.91389E-05
Child (see note 1) EPC-cl TR-cl(child) FI EF ED-c CF 1/BW 1/AT
Half-RL 4.198E-06 0.004244 193.9 365 6 0.001} 0.059524f 3.91389E-05
K-M 2.997E-06 0.00303 193.9 365 6 0.001] 0.059524| 3.91389E-05
(B:;rll:zoo(a)pyfene 7.3 ((mg/kg)/day)-1 IRIS, April 2012 Accession. This is used for adult risk calculation.

Adjusted

Benzo(a)pyrene 73 ((mg/kg)/day)-1 This includes a 10x Age Dependent Adjustment Factor to account for

CSFo mutagenicity & carcinogenicity

Site Risk = CDI * CSFo

Risk Adult Child
Half-RL Summatio 2.0E-04 3.1E-04
K-M Summation 1.4E-04 2.2E-04

(1) Child's ingestion scenario at 193.9 g/d; see tfollowing risk scenario worksheet for explanation




28 Risk Calculation

Risk Scenario Worksheet

Parameter Parameter

Code Parameter Definition Units Adult Value Notes Code Child Value Notes

EPC,) (aduiy exposure point concentration in clams mg/kg ww 0.004244 EPC (chila) 0.00303

IR (aduit) ingestion rate — clams g/kg/day 498.4 1/ IR, (child) 193.9 5/ 6/

FI fractional intake derived from source unitless 1 2/ Fl 1

EF exposure frequency days/yr 365 3/ EF 365

ED, (adult) exposure duration years 70 ED, (child) 6

CF conversion factor kg/g 0.001 CF 0.001

BW, (adult) Body weight — adult kg 79 4/ BW, (child) 16.8 7/

ATc averaging time — cancer days 25,550 ATe 25,550 |

1/ Includes Manila/littleneck clams, horse clams, butter clams, cockles, oysters, and scallops (EPA 2007), and is Puget Sound only

Note: This number is derived from the Puget Sound only adjusted total Suquamish seafood ingestion rate of 766.8 g/day that is used in EPA's
Framework. It represents 65% of the total ingestion rate. Although the Framework provides methods for estimating children’s consumption at 38.9% of
the adult rate (which yields the 193.9 g/day rate in the spreadsheet), please note that the Suquamish survey provides consumption data for children
(approximately 392 g/day for the 90% for all consumers) and states that children’s consumption is approximately 50% of the Suquamish adult rate.

2/ A fractional intake derived from source of 1 was directed by EPA in the tribal framework guidance document (2007).

3/ Default exposure frequency of 350 days/yr modified to 365 days/yr to account for the fact that

tribal seafood consumption rate estimates are based on 365 days/yr.

4/ Average body weight based on information provided by the Suquamish Tribe to EPA for the LDW site.

5/ This was run based upon alternative #3 (page 12) of EPA 2007, at 38.9% of adult consumption; based upon conversations with Lon Kissinger.

6/ This is based upon the 95%ile of “all shellfish" from Table C-6 of the revised Suquamish Report, 4.994 g/kg/d, times 16.8 kg (BWc(child)), and
adjusted for 65% of diet from Puget Sound

7/ Based on Suquamish Tribal child body weight

ww - wet weight




Wyckoff/Eagle Harbor Superfund Site
Bainbridge Island, WA
Third Five-Year Review Report

Appendix F Public Notice



i

n
\.’EPA Wyckoff Ea.gle Harbor
United States Superfund Site Cleanup

Environmental Protection

Agency 5-Year Review

The U.S. Environmental Protection Agency (EPA) has begun a Five-Year
Review at the Wyckoff Eagle Harbor Superfund site at Bainbridge Island,
Washington. The review will evaluate cleanup work at the site. Once final,
the review report will be posted to the EPA website and will be available in
the EPA Records Center and the Bainbridge Island Public Library.

The Wyckoff / Eagle Harbor site was polluted with creosote, metals, and
other hazardous substances from a wood treating facility and shipyards.

Comments or concerns to consider during the review can be addressed to
Howard Orlean, EPA Project Manager, before February 29, 2012, at 206-
553-2851 or toll-free at 1-800-424-4372; by email at orlean.howard@
epa.gov; or by mail at 1200 Sixth Ave, Suite 900, Mail Code ECL-111, Seattle
WA 98101. TTY users may call the Federal Relay Service at 800-877-8339
and give the operator Howard'’s phone number.

The Administrative Record containing refated technical and legal documents
is available at:

Bainbridge Island Public Library EPA Reédrds Center
1270 Madison Avenue North 1200 Sixth Avenue
Bainbridge Island, WA 98110 Seattle, WA 98101

206-842-4162 206-553-4494

For more information or to report concerns about the cleanup, contact Kay
Morrison, EPA Community Involvement Coordinator, at 206-553-8321, or

visit http://yosemite.epa.gov/r10/cleanup.nsf/sites/wyckoff.
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Janet Knox and D. Thomas Fehsenfeld
8150 NE Port Madison Road
Bainbridge Island, WA 98110

March 13, 2012
Sent via Email

Howard Orlean

EPA Project manager

US EPA

1200 Sixth Avenue, Suite 900
Mail Code ECL-111

Seattle, WA 98101

Dear Howard:

The purpose of this letter is to affirm support for the work performed by the Washington
Department of Ecology, national experts, and citizen and tribe representatives as
documented in W ytkoﬂ Generational Re//zed] Evaluation Report (August 2010),

2

age.aspxrcsid=2683

As citizens, members of community organizations, and technical reviewers, we have been
involved with the Wyckoft/Eagle Harbor Superfund site since 1987. In the last few years,
Janet Knox, Environmental Geochemist, served on the Generational Remedy Steering
Committee. In her professional work as a geochemist, she has performed numerous tidal
studies of sheet pile walls and assessed contaminant transport through and around such
walls. She has studied many sites with nonaqueous phase liquid (NAPL) and has assessed the
fate and transport of contaminants from those sites.

The work performed under the Wyckotf Generational Remedy provides EPA with an
opportunity—to address more effectively an extremely contaminated site and forestall future
disaster of release to Puget Sound. Since EPA performed its pilot study of thermal treatment
at the Wyckoff site, the technology of thermal treatment has been improved. As part of the
Generational Remedy, the nation’s experts in thermal treatment and the cleanup of NAPL
sites—including EPA’s own experts—reviewed Wyckoff’s existing data and concluded that
the pilot study was flawed. The Generational Remedy experts performed a feasibility
study/reassessment to identify plausible, cost-effective remedies. These remedies can
address on-going releases from the Wyckoff site and forestall future, possible releases due to
system failure or catastrophic release.

Most importantly, additional data has been collected by EPA since the Record of Decision
was written. This data shows that the existing containment system is not, in fact, containing
contamination because the aquitard is not continuous across the site and because significant
contamination is found outside the sheetpile wall. This work provides an opportunity for
EPA to use its own data collected in the last decade to upgrade its site conceptual model and
design a remedy that is protective of human health and the environment.

Our previous comments have pertained to analysis of alternatives under Superfund.
We have commented that the existing containment does not meet the seven requirements
(protection, ARARs, short- and long-term eftectiveness, reduction of contaminant mass,




Janet Knox and D. Thomas Fehsenfeld
8150 NE Port Madison Road
Bainbridge Island, WA 98110

cost, implementability), nor the two balancing criteria of state or community acceptance.
Based on the most recent review of existing data and costing, the containment remedy is not
even implementable and other remedies have become more implementable in the last
decade.

As polyaromatic hydrocarbons concentrations continue to increase in Puget Sound
sediments, it is prudent to take this opportunity to remove a significant source from release
to Puget Sound. (We also note that the contaminants of concern listed on the Five Year
Review request for comments do not include dioxins/furans as they should in responsible

public disclosure.)

We encourage EPA to seize the day, to seize its own opportunity. EPA can comprehensively
use its own existing data and choose a remedy that is protective for human health and the
environment.

Sincerely,

Janet Knox and D. Thomas Fehsenteld



Subject: Comments on 5 Year Review
Cleanup at Wyckoftf Eagle harbor N
Superfund Site @
Date: March 15, 2012 Association of

Bainbridge

Communities

Association of Bainbridge Communities

(ABC)

PO Box 10999
Howard Orlean Bainbridge Island
EPA Project Manager WA 98110

US EPA Mail Code ECL-111
1200 Sixth Avenue, Suite 900
Seattle WA 98101

Dear Howard,

ABC TAG Grant. As you know ABC has recently completed its Technical Assistance Grant (TAG).
Half of the time that it covered is included in the five years of the current 5 year review. ABC has
advocated strong community involvement of the site over that time frame. This was carried out in part
due to this grant, and we hope the final report ABC submitted will at a minimum be referenced in the
5 Year Review, and possibly some the important points in the report covered in the Review.

Cyclone Fence. Although a small point, we would like to thank EPA for removing the razor wire which
had been installed on top of the barbed wire cyclone fence. In addition, re-situating the cyclone fence
on the SE corner, just south of the site of the former wastewater treatment plant, has allowed for a nice
viewpoint and placement of benches, and retained an important cedar tree. That said, the 5 Year Review
has to note that the long standing request to move the cyclone fence located between the current storage
tanks and the access path to the water is at a standstill. ABC, members of the Citizen Advisory Design
Committee and representatives from the Park District and City of Bainbridge Island have met multiple
times at the site. Everyone has agreed this would be possible to move the fence towards the tanks to
allow vehicle access to the Eagle Harbor waterfront. This would allow access of handicapped, small boat
transport and emergency vehicles in case the gates into the EPA facility were not able to be opened in
atimely fashion. Please include some mention of these plans to remind all parties to finish this project.

Generational Study. ABC representatives served on the study group which brought in experts on how
best to proceed on the cleanup of the Wyckoffsite. The proposed remedies would drop the projected date
for eventual cleanup from centuries to lifetimes. Hence ABC affirms its support for the work performed
by the Washington Department of Ecology, national experts, and citizen and tribe representatives as
documented in Wyckoff Generational Remedy Evaluation Report (August 2010). Hence this reportand
its future consideration needs to be included in the 5- Yearreview. Finding a viable solutionhas become
even more timely as we watch the steel sheet pile wall rust.




Page 2 ABC/EPA March 15, 2012

Seeps. During plant visits we have often seen oil-like plumes on the water of the eastern part of the site.
I have also seen them while rowing along the wall when the water is flat. EPA has explained these oil
slicks in the past as coming from small left over pockets of creosote, expecting them to stop. These
discharges of contamination need to be better explained if they persist. Since I have not kept up with
this aspect I look forward to reading about the status of these seeps in the 5 year review.

Conclusion. As I am sure it will be included the 5 year review, I will not comment on the new
wastewater treatment plant nor the welcome demotion of the old plant which ABC remembers being
constructed almost a quarter century ago! However I would like to insert a request that a public meeting
covering this 5 Year Review be held on Bainbridge Island as has been the practice in the past. ABC will
be pleased to advertise the meeting for Bainbridge Island residents, and of course be ready to ask
questions and have comments at the meeting.

Bea regards,

CH{‘_\\‘&&G& 2 Scw mip

Charles Schmid
Secretary/Treasurer



FRANK STOWELL
6223 BLAKELY AVENUE
BAINBRIDGE ISLAND, WA 98110

Mr. Howard Orlean

EPA Project Manager

US EPA

1200 Sixth Avenue, Suite 900
Mail Code ECL-111

Seattle, WA 98101

Dear Mr. Orlean, March 14, 2012

| am writing in response to the request from EPA for comments on the Five Year
Review of the cleanup at the Wyckoff Eagle Harbor Superfund site on Bainbridge
Island where | have lived since 1983. | have become very familiar with the
complex issues connected to this Superfund site, and while | was on the Board of
the Land Trust, | worked to secure the funding, both public and private, to
purchase the land for Pritchard Park. And while | and many other residents on
the Island are deeply appreciative of the efforts made by EPA to make
considerable progress to clean up the site, | remain gravely concerned about the
over one million gallons of creosote and related product that remain
underground. The risks that the material may be released from an earthquake,
failure of the containment wall, sea level rise or other unexpected events are
simply too great to the health of our small Island community or the fragile waters
of Puget Sound itself.

Therefore, | would respectfully ask that you commit to working with the
Washington Department of Ecology to find a more permanent, long term solution
by investigating ways to remove the product from underground. As we have
learned from the information and research provided from the Wyckoff
Generational Remedy workshop which | attended, there are technical solutions
available, such as thermal remediation, which would provide a more permanent
solution that is more protective of the environment and the human health of my
family and all residents of Bainbridge Island, now and in the future.

Thank you for your consideration.

Sincerely,

Frank Stowell
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FRANK STOWELL
6223 BLAKELY AVENUE
BAINBRIDGE ISLAND, WA 98110

Mr. Howard Orlean

EPA Project Manager

USs EPA

1200 Sixth Avenue, Suite 900
Mail Code ECL-111

Seattle, WA 98101

Dear Mr. Orlean, March 14, 2012

| am writing in response to the request from EPA for comments on the Five Year
Review of the cleanup at the Wyckoff Eagle Harbor Superfund site on Bainbridge
Island where | have lived since 1983. | have become very familiar with the
complex issues connected to this Superfund site, and while | was on the Board of
the Land Trust, | worked to secure the funding, both public and private, to
purchase the land for Pritchard Park. And while | and many other residents on
the Island are deeply appreciative of the efforts made by EPA to make
considerable progress to clean up the site, | remain gravely concerned about the
over one million gallons of creosote and related product that remain
underground. The risks that the material may be released from an earthquake,
failure of the containment wall, sea level rise or other unexpected events are
simply too great to the health of our small Island community or the fragile waters
of Puget Sound itself.

Therefore, | would respectfully ask that you commit to working with the
Washington Department of Ecology to find a more permanent, long term solution
by investigating ways to remove the product from underground. As we have
learned from the information and research provided from the Wyckoff
Generational Remedy workshop which | attended, there are technical solutions
available, such as thermal remediation, which would provide a more permanent
solution that is more protective of the environment and the human health of my
family and all residents of Bainbridge Island, now and in the future.

Thank you for your consideration.
Sincerely,

Frank Stowell




Subject: Comments on 5 Year Review

Cleanup at Wyckoff Eagle harbor . . N
@

Superfund Site
Date: March 15,2012 Association of
Bainbridge
Communities

Association of Bainbridge Communities

(ABC)

PO Box 10999
Howard Orlean Bainbridge Island
EPA Project Manager WA 98110

US EPA Mail Code ECL-111
1200 Sixth Avenue, Suite 900
Seattle WA 98101 '

orlean.howard@epa.gov

Dear Howard,

ABC TAG Grant. As you know ABC has recently completed its Technical Assistance Grant (TAG).
Half of the time that it covered is included in the five years of the current 5 year review. ABC has
advocated strong community involvement of the site over that time frame. This was carried out in part
due to this grant, and we hope the final report ABC submitted will at a minimum be referenced in the
5 Year Review, and possibly some the important points in the report covered in the Review.

Cyclone Fence. Although a small point, we would like to thank EPA for removing the razor wire which
had been installed on top of the barbed wire cyclone fence. In addition, re-situating the cyclone fence
on the SE corner, just south of the site of the former wastewater treatment plant, has allowed for a nice
viewpoint and placement of benches, and retained an important cedar tree. That said, the S Year Review
has to note that the long standing request to move the cyclone fence located between the current storage
tanks and the access path to the water is at a standstill. ABC, members of the Citizen Advisory Design
Committee and representatives from the Park District and City of Bainbridge Island have met multiple
times at the site. Everyone has agreed this would be possible to move the fence towards the tanks to
allow vehicle access to the Eagle Harbor waterfront. This would allow access of handicapped, small boat
transport and emergency vehiclesin case the gates into the EPA facility were not able to be opened in
atimely fashion. Please include some mention of these plans to remind all parties to finish this project.

Generational Study. ABC representatives served on the study group which brought in experts on how
best to proceed on the cleanup of the Wyckoff site. The proposed remedies would drop the projected date
for eventual cleanup from centuries to lifetimes. Hence ABC affirms its support for the work performed
by the Washington Department of Ecology, national experts, and citizen and tribe representatives as
documented in Wyckoff Generational Remedy Evaluation Report (August 2010). Hence this reportand
its future consideration needs to be included in the 5- Yearreview. Finding a viable solutionhas become
even more timely as we watch the steel sheet pile wall rust.
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Seeps. During plant visits we have often seen oil-like plumes on the water of the eastern part of the site.
I have also seen them while rowing along the wall when the water is flat. EPA has explained these oil
slicks in the past as coming from small left over pockets of creosote, expecting them to stop. These
discharges of contamination need to be better explained if they persist. Since I have not kept up with
this aspect I look forward to reading about the status of these seeps in the 5 year review.

Conclusion. As I am sure it will be included the 5 year review, I will not comment on the new
wastewater treatment plant nor the welcome demotion of the old plant which ABC remembers being
constructed almost a quarter century ago! However I would like to insert a request thata public meeting
covering this 5 Year Review be held on Bainbridge Island as has been the practice in the past. ABC will
be pleased to advertise the meeting for Bainbridge Island residents, and of course be ready to ask
questions and have comments at the meeting.

Bea regards,

Cuamc'-sZ.Sc.. R
< —

Charles Schmid

Secretary/Treasurer



Janet Knox and D. Thomas Fehsenteld
8150 NE Port Madison Road
Bainbridge Island, WA 98110

March 13, 2012
Sent via Email

Howard Orlean

EPA Project manager

US EPA

1200 Sixth Avenue, Suite 900
Mail Code ECL-111

Seattle, WA 98101

Dear Howard:

The purpose of this letter is to affirm support for the work performed by the Washington
Department of Ecology, national experts, and citizen and tribe representatives as
documented in Wyckoff Generational Remedy Evaluation Report (August 2010),
https://tortress.wa.gov/ecy/gsp/Sitepage.aspx?csid=2683

As citizens, members of community organizations, and technical reviewers, we have been
involved with the Wyckoff/Eagle Harbor Superfund site since 1987. In the last few years,
Janet Knox, Environmental Geochemist, served on the Generational Remedy Steering
Committee. In her professional work as a geochemist, she has performed numerous tidal
studies of sheet pile walls and assessed contaminant transport through and around such
walls. She has studied many sites with nonaqueous phase liquid (NAPL) and has assessed the
tate and transport of contaminants from those sites.

The work performed under the Wyckoft Generational Remedy provides EPA with an
opportunity—to address more effectively an extremely contaminated site and forestall future
disaster of release to Puget Sound. Since EPA performed its pilot study of thermal treatment
at the Wyckoft site, the technology of thermal treatment has been improved. As part of the
Generational Remedy, the nation’s experts in thermal treatment and the cleanup of NAPL
sites—including EPA’s own experts—reviewed Wyckoff’s existing data and concluded that
the pilot study was flawed. The Generatonal Remedy experts performed a feasibility
study/reassessment to identify plausible, cost-effective remedies. These remedies can
address on-going releases from the Wyckoff site and forestall future, possible releases due to
system failure or catastrophic release.

Most importantly, additional data has been collected by EPA since the Record of Decision
was written. This data shows that the existing containment system is not, in fact, containing
contamination because the aquitard is not continuous across the site and because significant
contamination is found outside the sheetpile wall. This work provides an opportunity for
EPA to use its own data collected in the last decade to upgrade its site conceptual model and
design a remedy that is protective of human health and the environment.

Our previous comments have pertained to analysis of alternatives under Superfund.
We have commented that the existing containment does not meet the seven requirements
(protection, ARARs, short- and long-term effectiveness, reduction of contaminant mass,




Janet Knox and D. Thomas Fehsenfeld
8150 NE Port Madison Road
Bainbridge Island, WA 98110

cost, implementability), nor the two balancing criteria of state or community acceptance.
Based on the most recent review of existing data and costing, the containment remedy is not
even implementable and other remedies have become more implementable in the last
decade.

As polyaromatic hydrocarbons concentrations contnue to increase in Puget Sound
sediments, it is prudent to take this opportunity to remove a significant source from release
to Puget Sound. (We also note that the contaminants of concern listed on the Five Year
Review request for comments do not include dioxins/furans as they should in responsible
public disclosure.)

We encourage EPA to seize the day, to seize its own opportunity. EPA can comprehensively
use its own existing data and choose a remedy that is protective for human health and the
environment.

Sincerely,

Janet Knox and D. Thomas Fehsenfeld
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REVIEW OF TITLE EXCEPTIONS
WYCKOFF/EAGLE HARBOR SUPERFUND SITE

This is a title review of three tax parcels of land in Bainbridge Island, WA in support of the Wyckoft/Eagle Harbor Superfund Site project

e APN 262502-3-112 (Parcel A: State of Washington, Department of Transportation (WADOT)

e APN 262502-3-113 (Parcel B: Washington Toll Bridge Authority)
e APN 262502-3-149 (Parcel C: State of Washington, Department of Transportation (WADOT)
See parcel map attached.

Review performed June 27, 2012

Current Owner and

Impact to Institutional Controls

Tltleﬁ ' Affected Assessor Recording Instrument Type and Rights contan}ed in Consent Judgment Betwe.en
Exception Parcel Number Information Granted the United States and the State filed with
Number (APN) US District Court on April 13, 1999
(This document has NOT been recorded)
NA NA —deleted from NA NA
amended title report
1
WADOT Recording No.: Easement to construct, reconstruct, Disturbance of property could result from
APN 262502-3-112 | 363406 recorded July | operate, inspect, maintain or remove installation/maintenance/removal of
APN 262502-3-149 | 27,1942 lines of telephone and telegraph or communication lines.
2 WA Toll Bridge Auth other signal or commupjcation circuits
APN 262502-3-113 was granted to the Pacific Telephone
and Telegraph Co. Easement should be
: mapped
WADOT Recording No.: Easement to withdraw and transport by | None — Shipyard no longer in operation.
APN 262502-3-112 | 462053 recorded pipe line or lines such surplus
January 29, 1948 or excess water in the conduct of their
3 operations as a shipyard granted to the

Winslow Marine Railway and Ship
Building Co.




Impact to Institutional Controls
. Current Owner and . .
Title . . contained in Consent Judgment Between
! . Affected Assessor Recording Instrument Type and Rights . .
Exception . the United States and the State filed with
Parcel Number Information Granted - .
Number (APN) US District Court on April 13, 1999
(This document has NOT been recorded)
WADOT Recording No.: Easement for electric transmission Disturbance of property could result from
APN 262502-3-112 | 774924 recorded July | and/or distribution system granted to installation/maintenance/removal of
4 APN 262502-3-149 | 25, 1962 Puget Sound Power and Light Co. electrical lines. '
WA Toll Bridge Auth Easement should be mapped.
APN 262502-3-113
WADOT Recording No. Statutory Warranty Deed conveying Unknown — purpose of the easement is not
APN 262502-3-112 | 668664, recorded real property from Winslow Marine disclosed
5 APN 262502-3-149 | August 23, 1957 Railway and Ship Building Co to
WA Toll Bridge Auth Walter C Woodward,‘ Jr and Frederick
-~ 0. Tyszko, but reserving an easement
APN 262502-3-113 s . ]
18" wide for an unspecified purpose.
WADOT Recording No.: Perpetual easement for sanitary sewer | Disturbance of property could result from
APN 262502-3-112 | 673578 recorded Dec. | utility granted to the Town of Winslow. | installation/maintenance/removal of
6 APN 262502-3-149 | 23, 1957 Easement should be mapped. sanitary sewer lines.
WA Toll Bridge Auth
APN 262502-3-113
WADOT Recording No.: Easement for the purpose of installing, | Disturbance ot property could result from
APN 262502-3-112 | 816780 recorded constructing, maintaining, operating, installation/maintenance/removal of water
'APN 262502-3-149 | March 30, 1964 repairing and replacing water pipe line | pipe lines.
1 WATol e A el ey oo
APN 262502-3-113 e
the right of ingress and egress granted
to Town of Winslow. Easement should
be mapped.
WADOT Recording No.: Easement to construct, improve, repair | Disturbance of property could result from
APN 262502-3-112 | 1062928 Recorded and maintain an access road and an construction and maintenance of roadway.
8 APN 262502-3-149 | Jan. 7, 1974 excavation and embankment granted to
WA Toll Bridge Auth Q]I:)/Ilﬁ(?blen:::tlneegts, Inc. Easement
APN 262502-3-113 appec.

2




Current Owner and ~ Impact to Institutional Controls
Title . . contained in Consent Judgment Between
. Affected Assessor Recording Instrument Type and Rights . .
Exception . the United States and the State filed with
Parcel Number Information Granted N .
Number (APN) US District Court on April 13, 1999
(This document has NOT been recorded)
WADOT Recording No: Non-exclusive right-of-way easement | See #6
APN 262502-3-112 | 7712020124 recorded | for sanitary sewers with the necessary
9 WA Toll Bridge Auth Dec. 2, 1977 appurtenances granted to the City of
APN 262502-3-113 Winslow
WADOT Recording No.: Easement for underground electric See #4
APN 262502-3-112 | 8004040055 recorded | transmission and/or distribution system
APN 262502-3-149 | April 4, 1980 granted to Puget Sound Power and
10 WA Toll Bridge Auth Light Co. Easement should be
APN 262502-3-113 mapped.
WADOT Recording No.: Easement for the exclusive right, See #6
APN 262502-3-112 | 8107070079 recorded | permit, license and easement to
APN 262502-3-149 | July 7, 1981 construct and forever maintain a sewer
. line connection to the existing manhole
H \Y\?)I;Jr %léfs%ggf ‘?lu ;h and to operate all necessary machinery/
- T equipment thereon granted to the State
of WA. Easement should be mapped.
WADOT Recording No.: Easement for increase in width of Disturbance of property could result from
APN 262502-3-112 | 8204010104 recorded | ROW (Instr No 7711160127) for a installation/maintenance/removal of water
12 APN 262502-3-149 | April 1, 1982 water main granted to the City of main line.
WA Toll Bridge Auth Winslow
APN 262502-3-113
WADOT Recording No.: Easement agreement for re-located Sec #8
APN 262502-3-112 | 8210250001 recorded | road easement location for new road
13 APN 262502-3-149 | October 25, 1982 easement location granted to the State
WA Toll Bridge Auth of WA, Dept. of Transportation.
APN 262502-3-113

I




Impact to Institutional Controls
. Current Owner and ) .
Title . . contained in Consent Judgment Between
. Affected Assessor Recording Instrument Type and Rights . .
Exception . the United States and the State filed with
Parcel Number Information Granted o .
Number (APN) US District Court on April 13, 1999
(This document has NOT been recorded)
WADOT Recording No.: Easement agreement for the release of | None
APN 262502-3-149 | 9401070152 recorded: | existing road easement location for new
January 7, 1994 road easement location granted to the
14 State of WA, Dept. of Transportation.
(Appears to be a re-recording of #13)
WADOT NA — Not recorded Consent Judgment Between the United | None
APN 262502-3-112 | Filed with US States and the State (of Washington).
APN 262502-3-149 | District Court on Contains Institutional Controls
NA i b i ith ntai Areas,
WA Toll Bridge Auth April 13,1999 associ lth with a) Conﬁl!nnent Areas,
b) Public Access Restrictions, ¢) Wells,
APN 262502-3-113 o
and d) Industrial Use
WADOT Recording No.: Notice ot Land Use Restriction None
APN 262502-3-112 | 3172025 recorded recorded by Washington State Dept. of
15 APN 262502-3-149 | April 19, 1999 Transportation. :
WA Toll Bridge Auth
APN 262502-3-113
WADOT Recording No.: Covenants, conditions, restrictions None
APN 262502-3-112 } 1096013 recorded: and/or easements therein for Shoreline
16 APN 262502-3-149 | April 1, 1975 Management Substantial Development
WA Toll Bridge Auth
APN 262502-3-113 :
WADOT Recording No.: Short Plat Application None
APN 262502-3-112 | 7711040146
17 APN 262502-3-149 | Recorded Nov 4, 1977
WA Toll Bridge Auth
APN 262502-3-113




Impact to Institutional Controls

. Current Owner and . .
Tlﬂe. Affected Assessor Recording Instrument Type and Rights contanfed in Consent Judgment Betwe.e N
Exception . the United States and the State filed with
Parcel Number Information Granted s .
Number (APN) US District Court on April 13, 1999
: (This document has NOT been recorded)
WADOT Recording No. A record of Survey None
APN 262502-3-112 | 200408170193
18 APN 262502-3-149 | Recorded: August
17,2004

WA Toll Bridge Auth
APN 262502-3-113

WADOT NA General Taxes 2012 NA

APN 262502-3-112 '

19-21 APN 262502-3-149

WA Toll Bridge Auth
APN 262502-3-113




Wyckoff/Eagle Harbor Superfund Site
Bainbridge [sland, WA
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Appendix I ARAR Analysis




Changes in Groundwater Cleanup Levels since the ROD for the Soil and Groundwater OU

Contaminant of Concern Cleanup level in ROD Changes in cleanup level
(ne/L) (ne/L)

Chrysene 2.96E-1° 3E+1

Benzo(k)fluoranthene 2.96E-1° 3

Benzo(a)pyrene 2.96E-1 3E-2

Dibenzo(a,h)anthracene 7E-3! 3E-2

Pentachlorophenol 4.9 1.5 (cancer); 1.2E+3

{noncancer)

1 - Calculated Pore-Water Concentrations based on SMS or HH
2 — MTCA Method B surface water for Human Consumption of Organisms

Changes in Soil Cleanup Levels since the ROD for the Soil and Groundwater OU

Contaminant of concern Cleanup Levels in ROD Changes in Cleanup Levels
(ng/kg)’ (ug/ke)
Naphthalene 3.2E+6 1.6E+6
Benzo(a)anthracene 1.37E+2 1.4E+3
Chrysene 1.37E+2 1.4E+5
Benzo(b)fluoranthene 1.37E+2 1.4E+43
Benzo(k)fluoranthene 1.37E+2 1.4E+4
Ideno(1,2,3-cd)pyrene 1.37E+2 1.4E+3
Dioxin(2,3,7,8-TCDD)/TEF 6.67E-3 1.1E-2
Pentachlorophenol 8.33E+3 2.5E+3 (cancer);
4E+5 (noncancer)

1 - MTCA Method B Cleanup levels from 1996.




Soil and Groundwater OU ARAR Analysis

Medium / Authority

ARAR / Citation

ARAR
Determination in
the ROD

Standard Applied in ROD

Current Use / Changes

All media/
Washington State
Model Toxics Control
Act (MTCA)

WAC 173-340-
360(4)/WAC 173-
340-360(5)(d)/
WAC 173-340-
360(6)

Applicable

Identifies the order of
preference of cleanup
technologies, including
treatment as the highest
preference

Identifies the state’s
preference for permanent
solutions to the maximum
extent possible.

Provides for selecting a
cleanup that provides a
reasonable restoration time
frame and indentifies factors
to be considered when
establishing that time frame.

No changes to this
requirement. This
requirement is currently not
applicable, relevant or
appropriate.

All median/MTCA

WAC 173-340-
440

Applicable

Requires institutional
controls where active
cleanup measures (e.g.
treatment) will not attain
MTCA cleanup levels or
where a cap is used to

contain contaminants above _

MTCA cleanup levels.

No changes to this
requirement.

Groundwater/MTCA

WAC 173-340-
720

Applicable

Sets groundwater cleanup
standards including points of
compliance.

. No changes to this
requirement.

Surface water/MTCA

/WAC 173-340-
730

Applicable

Sets surface water cleanup
standards including points of
compliance.

No changes to this
requirement..




Medium / Authority | ARAR/ Citation | ARAR Standard Applied in ROD Current Use / Changes
Determination in
the ROD
Soil/MTCA WAC 173-340- Applicable Set soil cleanup standards No changes to this
740 including points of requirement.
compliance.
Hazardous WAC 173-303 Applicable Provides requirements to the | Hazardous waste is still
Waste/Washington treatment, storage or generated as part of GWTP
State Dangerous disposal of solid wastes O&M. In 2009, Dangerous
Waste Regulations which are dangerous or Waste regulation changed
extremely hazardous to including updated manifest
public health and the requirements. This is not
environment, relevant to the site.
Hazardous 40CFR 261 Relevant and Identifies to determine if NAPL and treatment plant
Waste/Resource 40 CFR 264 Appropriate waste is hazardous waste streams (sludges, tank
Conservation and Subpart X Provides requirements for bottom sediments, and spent
Recovery Act (RCRA) 40 CFR 268 the treatment of hazardous carbon) are listed hazardous

wastes
Identifies land disposal
restrictions

wastes generated as part of
GWTP O&M. Changes have
been made to 40 CFR 264
since the ROD. These include
updates to the land disposal
treatment standards for '
specific compounds. These
changes do not affect the
protectiveness of the remedy.

Hazardous
Waste/RCRA

40 CFR §300.440

Relevant and
Appropriate

States that wastes being
treated or disposed off-site
may only go to facilities that
are in compliance with EPA’s
Off-Site Rule.

GWTP O&M procedures
include obtaining affirmation
that all facilities are in
compliance with the Off-Site
Rule.




Medium / Authority

ARAR / Citation

ARAR
Determination in
the ROD

Standard Applied in ROD

Current Use / Changes

Air Emissions/RCRA

40 CFR Subpart
BB

40 CFR 264.1080
and 265.1080

Relevant and
Appropriate

Provides emission standards
for equipment leak
Provides air emission
standards for tanks

Changes have been made to
40 CFR 264.1080 since the
ROD. These changes do not
affect the protectiveness of

Water Act

the groundwater treatment
effluent discharge into the
Puget Sound. This
requirement is relevant and
appropriate to the discharge
of groundwater to surface
water at the mudline.

Subpart CC the remedy.
Liquid Requirements for discharge | The groundwater treatment
Discharge/Federal 33 USC1251- Relevant and to marine surface waters and | plant currently discharges to
Waste Pollution 1376/40 CFR Appropriate discharge of groundwater to | the Puget Sound. Treatment
Control Act/Clean 100-149 surface water. This applies to | plant discharge meets surface

water quality criteria. No
changes to this requirement.

Dredge and Fill
Discharge/Clean
Water Act Dredge and
Fill requirements:
Sections 401 and 404

33 USC401 et
seq

33 USC 1413

40 CFR 230, 231
33 CFR 320-330

Relevant and
Appropriate

Applicable to the discharge
of dredged of fill material to
waters of the U.S. The
404(b)(1) evaluation was
completed for the
construction of the sheet-
pile wall.

No changes to this
requirement. The sheet-pile
wall is currently in-place. .




Medium / Authority

ARAR / Citation

ARAR
Determinationin
the ROD

Standard Applied in ROD

Current Use / Changes

Remedial
Actions/Rivers and
Harbors
Appropriations Act

33 USC 403
33 CFR 322

Relevant and
Appropriate

Establishes permit
requirements for activities
that may obstruct or alter a
navigable waterway;
activities that could impede
navigation and commerce
are prohibited. These
substantive requirements
are relevant and appropriate
to remedial actions, such as
construction of the sheet-
pile wall and shoreline
reconstruction.

The sheet-pile wall is currently
in-place. No changes.

Liquid
Discharges/National
Pollution Discharge
Elimination System
(NPDES)

WAC 137-220

Applicable

Provides conditions for
authorizing direct discharges
to surface waters and
specifies point source
standards for these
discharges. The NPDES
standards are applicable to
discharges to surface water
by the groundwater
treatment plant.

. The GWTP currently
discharges into the Puget
Sound. .The discharge meets
surface water quality criteria.

Surface
water/Washington
State Water Quality
Standards for Surface
Waters

WAC 137-201A

Applicable

Establishes standards for the
protection of surface water
quality. The standards for
marine waters are applicable
to surface water.

Any changes do not affect the
protectiveness of the remedy.
Discharges from GWTP meet

surface water quality criteria.




Drinking Water
Act/National Primary
Drinking Water
Regulations

Appropriate

adopted by the State of
Washington sets maximum
contaminant levels (MCLs),
which are the maximum
permissible levels of
contamination in drinking
water based on the
prevention of adverse health
effects. Large portions of the
upper aquifer at the site are
non-potable due to high
salinity levels. However,
MCLs are relevant and
appropriate to the lower
aquifer, a potential source of
drinking water.

Medium / Authority ARAR / Citation | ARAR Standard Applied in ROD Current Use / Changes
Determination in
the ROD
Sediment/Washington | WAC 137-204 Applicable Establishes chemical This requirement is no longer
State Sediment concentration and biological | applicable to this OU.
Management effects criteria for Puget
Standards Sound sediments and are
applicable such that
discharges from the
groundwater at the site do
not cause exceedances of
PAH and PCP standards in
sediments.
Groundwater/Safe 40 CFR 141 Relevant and These standards were MCLs related to this site have

not changed since the ROD. .




Medium / Authority

ARAR / Citation

ARAR
Determination in
the ROD

Standard Applied in ROD

Current Use / Changes

Air Quality/Clean Air | 40 CFR 52.21 Applicable Provides provisions for the The thermal treatment pilot
Act Prevention of prevention of significant study was completed in 2001.
Significant deterioration of air quality in | This requirement is no longer
Deterioration of Air any portion of any State applicable to this OU.
Quality where the existing air quality

is better than the national

ambient air quality standards

(NAAQS). This requirement is

applicable if the potential to

emit exceeds 250 tons per

year of more of any air

pollutant subject to

regulation under the Act.
Air quality/Clean Air Soils and Applicable Provides provisions for Small | The thermal treatment pilot
Act Standards of Groundwater Industrial-Commercial- study was completed in 2001.
Performance for New | ROD Page 61 Institutional Steam This requirement is no longer
Stationary Sources 40CFR 60 Generating Units. This applicable to this OU.

regulation provides

limitations for particulate

matter and sulfur dioxide

emissions.
Air quality/Clean Air Soils and Applicable Regulates specific categories | The thermal treatment pilot
Act National Emission | Groundwater QU of stationary sources that study was completed in 2001.
Standards for ROD Page 61 emit (or have the potential This requirement is no longer
Hazardous Air 40 CFR 63 to emit) one or more applicable to this OU.
Pollutants hazardous air pollutants

listed in this part. This
requirement is applicable, if
emissions will exceed the
threshold levels for each
pollutant.




emissions to the extent
reasonable possible, and
maintain such levels of air
quality to protect human
health and the environment.
Applies to the steam boiler
and treatment system if they
emit a Class A or Class B
toxic air pollutant into the
ambient air.

Medium / Authority | ARAR/ Citation | ARAR Standard Applied in ROD Current Use / Changes
Determination in
the ROD
Air Quality/Puget Soils and Applicable Establishes technically The pilot system operated
Sound Air Pollution Groundwater QU feasible and reasonable between 2002 and 2003. A
Control Agency ROD Page 61 attainable standards that are | new groundwater treatment
Regulation | WAC 137-400 generally applicable to the system was completed in
cantrol and/or prevention of | 2010. This requirement is no
the emission of air longer applicable to this OU.
contaminants. Specific
provisions apply to the
steam boil and treatment
system.
Air quality/Puget Soils and Applicable Establishes acceptable The thermal treatment pilot
Sound Air Pollution Groundwater OU source impact levels for toxic | study was completed in 2001.
Control Agency ROD Page 61 air pollutants emitted from This requirement is no longer
Regulation 1l WAC 173-460- new or modified sources to applicable to this QU.
030(2)(b) prevent air pollution, reduce




Medium / Authority

ARAR / Citation

ARAR
Determination in
the ROD

Standard Applied in ROD

Current Use / Changes

Endangered Species
Act of '1973

seq.; 50 CFR 200,
402q

Appropriate

potential habitat for
threatened and/or
endangered species. This
requirement applies to any
remedial action performed
at the site.

Oil transfer/Qil Soils and Applicable Provides provisions for The site no longer receives
Pollution Control Act | Groundwater OU facilities transferring oil or bulk fuel shipments. This
of 1990 (federal) ROD Page 62 hazardous materials in bulk. | requirement is no longer
33 CFR 154 Applicable to the site which applicable to this OU..
is anticipated to be receiving
bulk shipment of fuel from a
vessel with a capacity of 250
barrels.
Oil transfer/Qil Soils and Applicable Establishes minimum The site no longer receives
Pollution Control Act | Groundwater OU performance standards for bulk fuel shipments. This
of 1990 (state) ROD Page 62 oil transfer, storage and requirement is no longer
WAC 137- monitoring activities. applicable to this OU.
180A,B,C, C Substantive requirements
apply to the delivery of fuel
from barges to the site.
All media/Federal 16 USC 1531 et Relevant and The area around the site is No changes to this

requirement since the ROD
other than changes to species
listing/delisting. These
changes do not affect the
protectiveness of the remedy.




‘Medium / Authority | ARAR / Citation | ARAR Standard Applied in ROD Current Use / Changes
Determination in

the ROD
All media/U.S. Fish 16 USC 661 et Relevant and This act prohibits water No changes.
and Wildlife seq. Appropriate pollution with any substance
Coordination Act deleterious to fish, plant life,

or bird life, and requires
consultation with the U.S.
Fish and Wildlife Service and
appropriate state agencies.
Established criteria include
site selection, navigational
impacts, and habitat
remediation. These
requirements are applicable
for remedial activities on
site.




Medium / Authority

ARAR / Citation

ARAR
Determination in
the ROD

Standard Applied in ROD

Current Use / Changes

All
media/Construction in
State Waters;
Hydraulic Code Rules

RCW 75.20
WAC 220-110

Applicable

Hydraulic project approval
and associated requirements
for construction projects in
state waters have been
established for the
protection of fish and
shellfish. Substantive permit
requirements are applicable
to the construction of the
sheet-pile wall. Technical
provisions and timing
restrictions of the Hydraulic
Code Rules are also
applicable to construction of
the sheet-pile wall and
shoreline modifications
associated with habitat
mitigation activities.

Impacts sheet-pile wall
repair/replacement. Any
changes do not affect the
protectiveness of the remedy.

Shoreline
Shoreline
Management Act
Coastal Zone
Management Act
Kitsap County
Shoreline
Management
Program

City of Bainbridge
Shoreline
Management
Regulations

RCW 90.58, WAC
173-14

16 USC 1457 et
seq.

WAC 173-19-
2604

Applicable

These statutes and
regulations are applicable for
the construction of the
sheet-pile wall, which will be
along the shoreline area of
the site, and shoreline
modifications associated
with habitat mitigation
activities.

The City of Bainbridge Island is
in the process of updating
their Shoreline Management
Regulations. This change may
affect any future sheet-pile
wall repair/replacement work.
However, any potential
changes would not affect the
protectiveness of the remedy.




Medium / Authority ARAR / Citation | ARAR Standard Applied in ROD Current Use / Changes
Determination in
the ROD
Water WAC 173-160 Applicable This establishes minimum A water well was constructed
wells/Minimum standards for water well as part of the pilot thermal
Standards for construction. This treatment system. This water
Construction and requirement is applicable to | well is currently used as
Maintenance of monitoring well process water for the new
Water Wells construction, steam injection | GWTP. Changes to this
well construction/action; requirement occurred in 2008
and if EPA decides to install a | which added new provisions
water well for steam that require certification of
generation. This requirement | certain drilling materials to
also applies to protect groundwater quality.
decommissioning of wells These changes do not affect
the protectiveness of the
remedy.
Steam injection Soils and Applicable This requirement is The pilot thermal system
wells/Underground Groundwater QU applicable to the steam ceased in 2003. This
Injection Program ROD Page 63 injection wells necessary for | requirement is no longer
WAC 173-218 thermal remediation. applicable to this OU.
Solid Waste/Minimal | Soils and Relevant and If thermal remediation is No changes to this
Functional Standards | Groundwater QU | Appropriate does not fully remediate requirement since the ROD.
for Solid Waste ROD Page 63 surface soil in the Former This requirement is no longer
Handling WAC 173-304 Process Area to MTCA applicable to this OU.

cleanup standards, then a
contingency would be
employed which may include
a soil cap. This requirement
would then be relevant and
appropriate.




Medium / Authority

ARAR / Citation

ARAR
Determination in
the ROD

Standard Applied in ROD

Current Use / Changes

Bainbridge Island
Noise Regulations -

Environme'nt,
Chapter 16.16

coordination with the Office
of Planning and Community
Development regarding the
construction .

Air emissions/General | WAC 173-400 Applicable Requires best management Stockpiles, if generated, are
Regulations for Air practices to be employed covered, and all trucks leaving
Contaminant Sources including covering stock the site are cleaned prior to
piles, cleaning trucks prior to | leaving the exclusion zone.
leaving the site, and This requirement was updated
monitoring air emissions. in 2011. These updates bring
This is applicable during the rule into compliance with
remedial action at the site EPA regulations including
standards for excess
emissions, major stationary
sources located in
nonattainment areas. These
changes do not affect the
protectiveness of the remedy.
Noise/City of Title 16 TBC Requires notification and No changes.

TBC —to be considered




West Harbor OU ARAR Analysis

Standard Applied in ROD

Waste/Washington
State Dangerous
Waste Regulations

treatment, storage or disposal of
solid wastes which are dangerous
or extremely hazardous to public
health and the environment. These
requirements apply to excavated
sediments.

Medium / Authority | ARAR / Citation ARAR Current Use / Changes
Determination
in the ROD
Soil/MTCA WAC 173-340-740 | Applicable Set soil cleanup standards including | Soil cleanup was
points of compliance. Soil cleanup completed. MTCA was
standards are to be achieved in revised in November
treating and containing 2007. Major changes
contaminant sources at the Former | included how cleanup
Shipyard. levels for PAHs, dioxins,
and PCB are determined.
Soil cleanup levels for
PAHs would be affected
by this change. However,
these changes do not
affect the protectiveness
: of the remedy.
Hazardous WAC 173-303 Applicable Provides requirements to the This standard applies to

dangerous or extremely
hazardous wastes
generated related to
current operations and
maintenance. Any
changes do not affect the
protectiveness of the
remedy.




Medium / Authority | ARAR / Citation ARAR Standard Applied in ROD Current Use / Changes
Determination
in the ROD :
Surface water/ Applicable Establishes standards for the All remedial action has
Washington State RCW 90.48 protection of surface water quality. | been performed at this
Water Pollution WAC 137-201 The standards for marine waters site. This site is in the
Control Act are applicable to discharges to operation and
Washington State surface water from sediment maintenance phase. All
Water Quality dewatering or surface water discharges
Standards solidification/stabilization from the site must comply
processes. These requirements are | with a NPDES permit. Any
also applicable to source control changes do not affect the
actions including activities to protectiveness of the
control stormwater, marine remedy.
operations, and contaminated
upland areas.
Surface Applicable Hydraulic project approval and All remedial action has
water/Washington WAC 220-110 associated requirements for been performed at this

State Hydraulic Code
Rules

construction projects in state
waters have been established for
the protection of fish and shellfish.
Technical provisions and timing
restrictions of the Hydraulic Code
Rules are also applicable. These
requirements apply, if fill or
dredging activities will change the

natural flow or bed of state waters.

site. This site is in the
operation and
maintenance phase. Any
changes do not affect the
protectiveness of the
remedy.




Medium / Authority | ARAR / Citation ARAR Standard Applied in ROD Current Use / Changes
Determination
in the ROD

Liguid Applicable Provides conditions for authorizing | All stormwater discharges
discharges/National | WAC 137-220 direct discharges to surface waters | and associated
Pollution Discharge WAC 137-220- and specifies point source requirements are
Elimination System 120, 130 standards for these discharges. The | operating under a NPDES
(NPDES) NPDES standards are applicable to | permit. Any changes do

discharges to surface water from not affect the

sediment dewatering or protectiveness of the

solidification/stabilization remedy.

processes. These requirements are

also applicable to source controt

actions including activities to

control stormwater, marine

operations, and contaminated

upland areas.
Sediment/Washingt Applicable Establishes chemical concentration | All remedial action has
on State Sediment WAC 137-204 and biological effects criteria for been performed at this
Management Puget Sound sediments. These site. This site is in the
Standards standards apply to remedial actions | operation and

for contaminated sediments that maintenance phase. Any

do not meet the minimum cleanup | changes do not affect the

level. protectiveness of the

. | remedy.

Shoreline/ Applicable These statutes and regulations are | All remedial action has
Shoreline RCW 90.58, : applicable to activities conducted been performed at this

Management Act
Kitsap County
Shoreline
Management
Program

WAC 173-19-2604

within 200 feet of the shoreline
(mercury hotspot removal).

site. This site is in the
operation and
maintenance phase. Any
changes do not affect the
protectiveness of the
remedy.




r————-—————_——-———-—i -

Medium / Authority | ARAR / Citation ARAR Standard Applied in ROD Current Use / Changes
Determination
in the ROD
Dredge TBC Provides requirements and All remedial work has
material/Puget guidelines for evaluating dredged been performed at this
1 Sound Dredge material, disposal site site. This site is in the
Disposal Analysis management, disposal site operation and
monitoring, and data management | maintenance phase. This
requirement is not
relevant to this site.
Wetlands and 40CFR 6 App A TBC These orders were intended to All remedial action has
Floodplains/Executiv avoid adverse effects, minimize been performed at this
e Orders 11990 and potential harm, and restore and site. This site isin the
11988 preserve natural and beneficial operation and
uses of wetlands and floodplains. maintenance phase. Any
changes do not affect the
protectiveness of the
remedy.
Edible seafood 21 CFR 110.110 TBC Provides action levels for Health advisories are in
tissue/ concentrations of mercury and effect warning of the
U.S. FDA PCBs for edible seafood tissue. consumption of seafood
in this area. Any changes
do not affect the
protectiveness of the
remedy.
Wetlands/EPA TBC Describes the National Wetland All remedial work has
Wetlands Action Policy and primary goal of “no net been performed at this
Plan loss.” site. This site is in the
operation and
maintenance phase. This
requirement is no longer
relevant to this site.




Medium / Authority | ARAR / Citation ARAR Standard Applied in ROD Current Use / Changes
Determination
in the ROD
Surface water/Puget | Element S-4 TBC Relates to the confined disposal of | All remedial work has
Sound Water Quality contaminated sediments. been performed at this
Management Plan site. This site is in the
operation and
maintenance phase. This
requirement is no longer
relevant to this site.
Liquid discharge/All | Elements P-6 and | TBC Provides guidelines for the All remedial work has
Known, Available, P-7 development AKART guidelines and | been performed at this
and Reasonable effluent limits for toxicants and site. This site is in the
Technologies particulates. operation and
(AKART) guidelines; maintenance phase. This
requirement is no longer
relevant to this site.
Surface 40 CFR 131 TBC No description in ROD. All remedial work has
Water/Federal been performed at this
Ambient Water site. This site is in the
Quality Criteria operation and
maintenance phase. This
requirement is no longer
relevant to this site.
Surface TBC Applies to sample collection, All remedia! work has

water/sediments
Puget Sound Estuary
Program Protocols

laboratory analysis, and QA/QC
procedures.

been performed at this
site. This site is in the
operation and
maintenance phase. This
requirement is no longer
relevant to this site.




Sound Water Quality
Management Plan

contaminated sediments.

Medium / Authority | ARAR / Citation ARAR Standard Applied in ROD Current Use / Changes
Determination
in the ROD

Surface water/Puget | Element S-4 TBC Relates to confined disposal of All remedial action has

been performed at this
site. This site is in the
operation and
maintenance phase. More
recent management plans
established for the Puget
Sound would not affect
the protectiveness of the
remedy.

TBC —to be considered



East Harbor OU ARAR Analysis

Medium / Authority | ARAR / Citation ARAR Standard Applied in ROD Current Use / Changes
Determination
in the ROD
Hazardous WAC 173-303 Applicable Provides requirements to the Operation and maintenance.
Waste/Washington treatment, storage or disposal | Any changes do not affect
State Dangerous of solid wastes which are the protectiveness of the
Waste Regulations dangerous or extremely remedy.
hazardous to public health and
the environment. These
requirements apply to
excavated sediments.
Hazardous 40CFR 261 Relevant and Identifies how to determine if All work has been
Waste/Resource 40 CFR 262 Appropriate waste is hazardous completed. This requirement
Conservation and 40 CFR 268 Provides requirements for the is no longer relevant to this

Recovery Act (RCRA)

treatment of hazardous wastes
Identifies land disposal
restrictions

These requirements apply to
excavated sediments

site.

Hazardous 40 CFR §300.440 Relevant and States that wastes being No wastes have been

Waste/RCRA Appropriate disposed off-site may only go generated recently from this
to facilities that are in QU. This requirement is no
compliance with EPA’s Off-Site | longer relevant to this site.
Rule.

Liquid discharges WAC 173-216 Applicable Provides restrictions on certain | Currently, no changes in the

State Waste
Discharge Permit
Program

discharges to publicly owned
treatment works (POTW), if
wastewater is discharged to a
POTW. This is applicable, if the
natural recovery portion of the
remedy is modified.

natural recovery portion of
the remedy have occurred.
This requirement is no longer
relevant to this site.




Medium / Authority | ARAR / Citation ARAR Standard Applied in ROD Current Use / Changes
Determination
in the ROD
Liquid WAC 137-220 Applicable Provides effluent limitations, Currently, no changes in the
discharges/National water quality standards. Thisis | natural recovery portion of
Pollution Discharge applicable, if the natural the remedy have occurred.
Elimination System recovery portion of the remedy | This requirement is no longer
(NPDES) is modified. relevant to this site.
Habitat and Dredged Relevant and Requirements of 401 and All fill activities have been
and Fill 40CFR 230 Appropriate 404(b}(1) are applicable to fill completed. These

Material/Clean
Water Act Section
401 and 404

activities and dredging or
excavation of contaminated
sediments (for any excavated
intertidal PAH hotspots). These
requirements are intended to
protect marine environments
and prevent adverse effects on
municipal water supplies,
shellfish beds, fisheries
(including spawning and
breeding areas), wildlife, and
recreational areas during
dredging and any placement
(e.g. capping) activities.

requirements would apply to
any future cap-repair work,
EBS maintenance, or future
in-water remedial actions.
Any changes do not affect
the protectiveness of the
remedy.




Medium / Authority | ARAR / Citation ARAR Standard Applied in ROD Current Use / Changes
: Determination
in the ROD
Surface water/Rivers | 33 USC 403 Relevant and This requirement is relevant All fill activities have been
and Harbors 33 CFR 322 -Appropriate and appropriate to fill activities | completed. These
Appropriations Act and dredging or excavation of requirements would apply to
contaminated sediments (for any future cap-repair work,
any excavated intertidal PAH EBS maintenance, or future
hotspots).These requirements in-water remedial actions.
are intended to protect marine | Any changes do not affect
environments and prevent the protectiveness of the
adverse effects on municipal remedy.
water supplies, shellfish beds,
fisheries {including spawning
and breeding areas), wildlife,
and recreational areas during
dredging activities.
Surface water/ RCW 90.48 Applicable Establishes standards for the Currently, no changes in the .
Washington State WAC 137-201 protection of surface water natural recovery portion of
Water Pollution quality. The standards for the remedy have occurred.
Control Act marine waters are applicable to | Any changes do not affect
Washington State discharges to surface water the protectiveness of the
Water Quality from sediment dewatering, if remedy.
Standards natural recovery portion of the
remedy is modified.
Surface WAC 220-110 Applicable These requirements are All fill activities have been

water/Washington
State Hydraulic Code
Rules

intended to protect fish by,
e.g., placing limitations on the
timing and duration of
dredge/fill activities. These
requirements apply, if fill or
dredging activities will change
the natural flow or bed of state
waters.

completed. These
requirements would apply to
any future cap-repair work,
EBS maintenance, or future
in-water remedial actions.
Any changes do not affect
the protectiveness of the
remedy.




Medium / Authority | ARAR / Citation ARAR Standard Applied in ROD Current Use / Changes
Determination
in the ROD
Sediment/Washingt | WAC 137-2049 Applicable Establishes chemical No changes have been made
on State Sediment concentration and biological to these standards.
Management effects criteria for Puget Sound
Standards sediments. These standards
apply to remedial actions for
contaminated sediments that
do not meet the minimum
cleanup level.
Shoreline/ RCW 90.58, Applicable These statutes and regulations | The City of Bainbridge Island
Shoreline WAC 173-19-2604 are applicable activities is currently revising their
Management Act conducted within 200 feet of Shoreline Master Program
Kitsap County the shoreline. The City of which is governed by the
Shoreline Bainbridge Island (then known | Washington State Shoreline
Management as the City of Winslow) Management Act. Potential
Program adopted these standards. changes may affect future
work including shoreline
modifications, stabilization,
material placement activities,
dredging and dredged
material disposal. However,
these changes would not
negatively impact the
protectiveness of the
remedy.
Wetlands and 40CFR 6 App A TBC These orders were intended to | All remedial work has been

Floodplains/Executiv
e Orders 11990 and
11988

avoid adverse effects, minimize
potential harm, and restore
and preserve natural and
beneficial uses of wetlands and
floodplains.

performed at this site. This
site is in the operation and
maintenance phase. Any
changes do not affect the
protectiveness of the
remedy.




Medium / Authority | ARAR / Citation ARAR Standard Applied in ROD Current Use / Changes
Determination
in the ROD

Dredged TBC Provides requirements and All remedial work has been

material/Puget guidelines for evaluating performed at this site. This

Sound Dredged dredged material, disposal site | site is in the operation and

Disposal management, disposal site maintenance phase. May

Analysis/Dredged monitoring, and data apply to repair of cap if

Material management dredged materials are used.

Management Any changes do not affect

Program the protectiveness of the
remedy.

Edible seafood 21 CFR 110.110 TBC Provides action levels for Health advisories are in

tissue/ concentrations of mercury and | effect warning of the

U.S. FDA PCBs for edible seafood tissue. | consumption of seafood in
this area. Any changes do not
affect the protectiveness of
the remedy.

Surface water/Puget | Element S-4 TBC Relates to the confined All remedial work has been

Sound Water Quatity disposal of contaminated performed at this site. This

Management Plan sediments. site is in the operation and
maintenance phase. This
requirement is no longer
relevant to this site.

Liquid discharge/All | Elements P-6 and T8C Provides guidelines for the All remedial work has been

Known, Available,
and Reasonable
Technologies
(AKART) guidelines;

p-7

development AKART guidelines
and effluent limits for toxicants
and particulates.

performed at this site. This
site is in the operation and
maintenance phase. This
requirement is no longer
relevant to this site.




Medium / Authority | ARAR / Citation ARAR Standard Applied in ROD Current Use / Changes
Determination
in the ROD
Surface 40 CFR 131 TBC No description in ROD. All remedial work has been
Water/Federal performed at this site. This
Ambient Water site is in the operation and
Quality Criteria maintenance phase. This
requirement is no longer
relevant to this site.
Surface TBC Applies to sample collection, All remedial work has been
water/sediments laboratory analysis, and QA/QC | performed at this site. This
Puget Sound Estuary procedures. site is in the operation and
Program Protocols maintenance phase. This
requirement is no longer
relevant to this site.
Surface 40 CFR 131 Relevant and No description in ROD. All remedial work has been
Water/Federal Appropriate performed at East Harbor
Ambient Water OU. East Harbor QU isin the
Quality Criteria operation and maintenance
phase. Relevant and
Appropriate to discharges
from GWTP into East Harbor.
Any changes do not affect
the protectiveness of the
remedy.
Surface TBC Applies to sample collection, All remedial work has been

water/sediments
Puget Sound Estuary
Program Protocols

laboratory analysis, and QA/QC
procedures.

performed at this site. This
site is in the operation and
maintenance phase. Any
changes do not affect the
protectiveness of the
remedy.

TBC —to be considered
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